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E LETTICE WELOL, 
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Wendy in Cambridgeſire, 


— — 
. 


Mapam, 


Wo or three Reaſons induce me to 
AD preſent this Diſcourſe to your Lady- 
* 24 ip, and to make choice of you fr 
ie Patroneſs. Firſt, Becauſe I owe 
ens Ito the Liberality of your honour'd 
Brother that I have this Leiſure to write any 
thing, Secondly, Becauſe alſo your many and 
ſignal Favours, ſeeing I am not in a Capacity to 
requite them, ſeem to exact from me at leaſt a 
VE A 2 publick 


The Epiſtle Dedicatory. 
publick Acknowledgment, which ſuch a Dedica- 
tion gives me an Opportunity to make. Thirdly, 
| Becauſe of ſuch kind of Writings I know not 
where to chuſe a more able Judge, or more can- 
did Reader. I am ſenſible that you do ſo much 
abhor any thing that looks like Flattery, that, 
out of an Exceſs of Modeſty, you cannot pati- 
ently bear the hearing of your own juſt Commen- 
dations ; and therefore ſhould I enlarge upon that 
Subject, I know I ſhould have but little Thanks 
for my Pains. 


*. 

Indeed you have much better Motives to do 
well than the Praiſe of Men, the Favour of God, 
Peace of Conſcience, the Hope and Expectation 
of a future Reward of eternal Happineſs ; and 
therefore I had rather write of you to others, to 
provoke them to imitate ſo excellent an Example, 
than to yourſelf, to encourage you in your Chri- 
ſtian Courſe, and to fortify you in your athletick 

Conflicts with the greateſt of temporal Evils, 
_bodily Pain and Anguiſh; tho' I do not know 
why you ſhould reject any Conſideration that 
may conduce to ſupport you under ſo heavy 
Preſſures, and of fo long Continuance ; of which 
to ingenuous Natures, true Honour, that is, the 
current Teſtimony and Approbation of- good 
Men, is not the meaneſt. No leſs Man than 
St. Auguſtin was doubtful whether the Extremity 
of bodily Pain was not the greateſt Evil that 
human Nature was capable of ſuffering ; Nay, 
(faith he) I was ſometimes compelled to conſent to 
Cornelius Celſus, that il was /i; neither did bis 
Reaſons 
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Reaſons ſeem to me abſurd, we being compounded of 
two Parts, Soul and Body, of which the firſt is the 
better, the latter the worſer ; the greateſt Good muſt 


be the beſt thing belonging to the better Part, that 


is, Wiſdom ; and the greateſt Evil the worft thing 


incident to the worſer Part (the Body) that is, Pain. 
Now, tho' I know not whether this Reaſon be 


firm and concluſive, yet I am of accord with 
him, that of all the Evils we are ſenſible of in this 
World it is the foreſt, the moſt reſolute Patience 
being baffled and proſtrated by a fierce and laſt- 
ing Paroxyſm of the Gout, or Stone, or Cholick, 
and compell'd to yield to its furious Inſults, and 
confeſs itſelf vanquiſh'd, the Soul being unable 
to divert, or to do any thing elſe bur pore upon 
the Pain; and therefore thoſe ſtoical Vaunts of 
their wiſe Man's being happy in Phalaris's Bull, 
J utterly reject and explode, as vain Rhodomon- 
tades and chimerical Figments, for that there 
never was ſuch a wiſe Man among them, or in- 
deed could be; yet do I not ſay that the Patience 
of a good Man can be ſo far conquer'd by the 
ſharpeſt and ſevereſt Torments as to be compell'd 
to deny or blaſpheme God or his Religion, yea, or 
ſo much as to complain of his Injuſtice; tho 
228 he may be brought with Fob to curſe 

is Day, yet not curſe his God, as his Wife 
tempted him to do. 


Now that the great A). & rue and Bene, 
the moſt juſt Judge and Rewarder, would be 


pleas d ſo to qualify and mitigate your Sufferings, 
a8 
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as not to exceed the Meaſure of your Strength and 


Patience, or elſe arm you with fuch an high de- 
gree of Chriſtian Fortitude, as to be able to grap- 
ple with the moſt Extreme ; and when you have 
finiſh'd your Courſe in this World, grant you a 
placid and eaſy Paſſage out of it, and dignify 
you as one of his Victors, with a Crown of eter» 


nal Glory and Felicity, is the Prayer of, 


M a Da My 


Tur LADYSHIP's 


Moft devoted in all Service, 


JOHN RAY. 


N all Ages wherein Learning hath 
= flouriſhed, Complaint hath been made 
of the Itch of Writing, and the Mul- 
titude of worthleſs Books wherewith 
importunate Scriblers have peſter d the 
World: Scribimus indocti doctique: And— Te- 
net inſanabile multos ſcribendi cacoethes. I am 
ſenſible that this Tractate may likely incur the 
Cenſure of a ſuperfluous Piece, and myſelf the 

lame of giving the Reader unneceſſary Trou- 
ble, there having been ſo much ſo well written 
of this Subject by the moſt learned Men of our 
Time, Dr. Moore, Dr. Cudworth, Dr. Stil- 
lingfleet, late Biſhop of Worceſter, Dr. Parker, 
late of Oxon ; and to name no more, the Honou- 
rable Robert Boyle E/q; ſo that it will need ſome 
Apology. Firſt, therefore in Excuſe of it I plead, 
that there are in it ſome Confiderations new and 
untouch'd by others ; where if I be miſtaken, 
J alledge, Secondly, That the Manner of Deli- 


very 
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very and Expreſſion may be more ſuitable to ſome 
Mens Apprebenſion, 1 facil to their Underſtand- 
ings. If that will not hold, I pretend, Thirdly, 
That all the Particulars contain'd in this Book 
cannot be found in any one Piece known to me, but 
lie ſcatter d and diſper d in many, and fo this may 
ferve to relieve thoje faſtidious Readers that are not 
willing to take the Pains to 27 4 them out ; and 
poſſibly there may be ſome whoſe Ability ( whatever 
their Induſtry might be) wills no 1 * to pure. 
chaſe, nor their Opportunity to borrow thoſe Hale 
who yet may ſpare Money enough to buy fo incon-, 
fiderable a Trifle. If none of theſe Excuſes ſuffice 
to acquit me of Blame, and remove all Prejudice, I 
have two farther Reaſons to offer, which I think 
will reach home, and juſtify this L ndertaking. Firſt,, 
That all Men ho vreſu me to write, at leaſt whoſe 
Writings the Printers will venture to publiſh; are 
of ſome Note in the World; and where they do, 
or have liv'd and convers d, have ſome Sphere of | 
Friengs-and Acquaintance, that. know and efleem 
them, who it is likely will buy any Book they ſhall 
write for the Author's Sake, who otherwiſe would 
have read none of that Subjed?, tho' ten times better; 
and fo the Book, however rnferior to what have 
been already pub d, may happen to do much 
Good. Secondly, By Virtue of ny Function I 
fſuſpect myſelf to be obig d to write ſomething in 
Divinity, having written fo much on other 
ll Subjects; for being not permitted" to ſerve the 
| Church with my Tongue in Preathing, I know 
not but it may be my Duty to ſerve it with 5 
Han 


The PRE F A CE. 


Hand by Writing: And I have made choice of this 
—_ as thinking myſelf beſt qualify'd to treat of 
Tf what I have ne written ſhall find jo fa- 
—_ Acceptance as to encourage me to proceed, 

= God granting Life and Health, the Reader may ex- 
* pett more; if otherwiſe, I muſt be content to be laid 
* gfide as ufeleſs, and ſatisfy myſelf in having made 
* this Experiment. 

A for this Diſcourſe, Thave been careful to ad- 
mit nothing for Matter of Fact or Experiment but 
what is undoubtedly true, left. 1 ſhould build upon a 
ſandy and rumous Foundation ; and by the Admix+ 
ture of whet 7 zs falſe, render that which is true fu 
cious. 

N might have added many more Particulars; ma ”, 
Text warrants me to run over all the viſible 
Works of God in particular, and to trace the Foot- 
= ſteps of: hrs Wiſdom in the Compoſition, Order, Har- 
| mony, and Uſes of every one of them, as well as of. 
thoje that I have felefted. But, Firſt, this would 
be a Taſk far tranſcending my Skill and Abilities; 
ay, the joint Skill and Endeavours of all Men now 
living, or that ſhall live after a thouſand Ages, 
* ſhould che World laſt jo long. For no Man can find 
out the Work that God maketh from the Begin- 
ning to the End, Eccleſ iii. 11, Secondly, 1 was 
willing to conſult the Infirmity of the Reader, or in- 
deed of Mankind in general ; which, after a ſhort 
Confinement to one fort of Diſh, is apt to loath it, thu 
never ſo wholeſome, and which at firſt was moſt plea 
fant and acceptable; and fo to moderate my Dif- 
courſe, as to make an end of writing before I might 
preſume he ſhould be quite tir d with reading. 

| B 1 ball 
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of all Religion (Religion being nothing but a devout 


foretelling future Contingents, illuſtrious Miracles, 


or, ſay they, all the Men 9 the World cannot make 


The PR EF ACE. 

T ſhall now add a Word or two concerning tht 
Uſefulneſs of the Argument, or Matter of this Diſs 
courſe, and the reaſon I had to make choice of i it, be- 


fides what I have already offer d. 
Firſt, The Belief of a Deity being the Foundation 


worſhipping of God, or an Inclination of Mind to 
ſerve and worſhip bim) for he that cometh to God 
muſt believe that he is God, it is a Matter of the 
higheſt Concernment to be firmly ſettled and ęſta- 
bliſh'd in a full Perſuaſion of this main Point; now 
this muſt be demonſtrated by Arguments drawn from 
the Light of Nature and Works of the Creation; for 
as all other Sciences, ſo Divinity, proves not, but 
ſuppoſes its Subject, taking it for granted, that by 
natural Light Men are ſufficiently convinc d of the 
Being of a Deity; there are indeed fupernatural 
Demonſtrations of this fundamental Truth, but nof 
common to all Perſonsor Times, and ſo liable to Ca- 
vil and Exception by atheiſtical Perſons, as inward 
Illuminations of Mind, a Spirit of Prophecy, and 


and the like; but theſe Proofs, taken from Effects 
and Operations, exposd to every Man's View, not 
to be deny d or queſtion'd by any, are mot effetual 
fo convince all that deny or doubt of it ; neither are 
they only convictive of the greateſt and ſubtileſt Ad- 
ver/aries, but intelligible alſo to the meaneſt Capa- 
cities; for you may hear illiterate Perſons, of the 
loweſt Rank of the Commonalty, affirming, that they 
need no Prof of the Being of a God, for that every 
Pile of Graſs or Earof 7k fit ciently proves that; 


fuch 


The PR E F A C E. 
fach a thing as one of theſe ; and if they cannot do it, 
who can or did make it but God? Jo tell them that 
it made itſelf, or ſprung up by chance, would be as 
ridiculous as to tell the greateſt Philoſopher fs. 
Secondly, The Particulars of this Diſcourſe ſerve 
not only to demonſtrate the Being of a Deity, but alſs 
to illuſtrate ſome of his principal Attributes; as, 
namely, his infinite Power and Wiſdom ; the vaſt 
Multitude of Creatures, and thoſe not only ſmall, but 
immenſely great, the Sun and Moon, and all the hea- 
venly Hoft, are Effects and Proofs of his Almighty 
Power. The Heavens declare the Glory of God, 
and the Firmament ſheweth his Handy-work, 
P/al. xix. 1, The admirable Contrivance of all and 
each of them, the adapting all the Parts of Animals 
ta tbeir ſeveral Uſes, the Provijion that is made for 
their Suſtenance, which is often taken notice of in 
Scripture. Pal. cxlv. 15, 16. The Eyes of all 
wait upon thee: thou giveſt them their meat in 
due ſeaſon. Thou openelt thy hand, and fatisfieſt 
the deſire of every living thing. Math. vi. 26. 
Behold the fowls of the air, for they ſow not, nei- 
ther do they reap, nor gather into barns, yet your 
heavenly Father feedeth them. Pal. cxlvii. g 
He giveth to the beaſt his food, and to the young 
Ravens when they cry. And laſtly, their mutual 
Subferviency to each other, and unanimous conſpiring 
to promote and carry on the Publick Good, are evi- 
dent Demonſtrations of his Sovereign Wiſdom. 
Laſtly, They ſerve to ſtir up and increaſe in us 
the AcfectioPͤns and Habits of Admiration, Humility, 
and Gratitude. Pal. viii. 3. When I conſider 
the heavens, the work of thy fingers, the moon 
B 2 and 
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The PREFACE 


and the ſtars which thou haſt ordain'd: What 13 
man that thou art mindful of him, or the ſon of 
man that thou viſiteſt him? And to theſe Purpoſes 
the holy Pſalmiſt is very frequent in the Enumera- 
tion and Conſideration of theſe Works, which may 
warrant me doing the like, und juſtify the denomi- 
nating ſuch a Diſcourſe as this rather theological 
than philoſophical. 


Note, That by the Works of the Creation in 
the Title, I mean the Works created by God at 
firſt, and by him conſerv'd to this Day in the 
ſame State and Condition in which they were at 
firſt made; for Conſervation (according to the 
Judgment both of Philoſophers and Divines) is a 
eontinu'd Creation.| 
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FIRST PART. 
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HE Multitude of Creatares an Argument of the Wiſdom and 
| Power of Gad. Page 18, and 26. 

That the uw Stars are innumerable, agreed on all Sides, as well as 
by fuch as embrace the new Hypoth 4 ; 

That there are ſo many Suns plac d at unequal Diflances, and each 
having its Planets moving about it, furniſh'd with their Inhabi- 
tants, like the Earth; as by thoſe that adbere to the old, that they 
are all ſituate in the ſame ſpherical Superficies. p. 18, 19, 20. 

A Gueſs at the Number of terreſtrial Bodies. 1. [nanimate, as Stones, 
Earthi, concrete and inconcrete Juices, Metals and Minerals, 
2. Animals, Birds, Beaſts, Fiſhes and Inſets. 3. Plants, Herbs, 
and Trees. p. 21» 22, 23» 24. 

Working the ſame Effet by divers Means and Inflruments, an Argu- 
ment of Wiſdom ; and that God doth this in the Works of the Cre- 
ation, prov'd by ſeveral Examples. p. 25, 20, 27, 28. 

That the material Works of God are wiſely contriv's and adapted to 
Ends both general and particular. p. 29, 30. 

The Ariſtotelian Hypotheſis, That the World was co eternal with 
God, condemn'd. P. 30, 31. 


B 3 The 


The CONTENTS. 


e Epicurean Hypotheſis, That the World was made by a caſuaÞ 
Concurrence and Cobefion of Atoms, rejected, 31, 32, 83: Their 
Declination of Atoms juſtly derided, and their whole Hypotheſis 
ingen ion iy confuted by Cicero. Page 34, 35, 36, 37. 

The Carteſian Hypotheſis, That ſuppoſing God had only created Mat- 
ter, divided it into a certain Number of Parts, and put it into 
Motion, according to a few Laws, it would of 110 l, have produced 
the World without any more ad», confuted in Dr. Cudworth's 
Words. p. 37, &c. 10 46. 

Des Cartes his Afjertion, That the Ends of God in any Ad bis Works 
are equally undiſcover'd by us, cenſur'd and reprov 

50. 39, 40, 41. 

His Opinian concerning the Cauſe of the Motion 9 he Heart. A 

5» 40, 47+ 

The honourable Mr. Boyle's Hypotheſis conſider d. _ Pleade a- 
gainſt. p. 48, 49, 50. 

The Author's Mi lake concerning the Hypotheſis of 2 ay - 
knowledg'd. 

The Parts 7 the Body ſarm'd and fituated contrary to the Laws 7 755 


ſpecifick Gravity. P. 51- 
A plaſtick Naturg under God, ſuperintending and ect ing natural 
Product ians. . 52, 53. 


Their Opinion that holi the Souls of Brutes to be material, and the 
whole animal Body and Soul to be a mere ate not agrecablet to 
the general Senſe of Mankind. 54. 5 5 75 > 

Of the viſible Works of God, and their Diviſion, £ 57, 5 
atomick Hypotheſis approv's. 

The Works of Nature far more exquifitely form'd than the Work! of 
Art. o. 

The various Species of inanimate Bodies to be attributed 12 2 
Figures of their Principles, or minute component Particles, p. 60. 
That theſe Principles are naturally indiviſible, prov'd, ibid. 760 


are not very numerous. 


P. 
Of the heavenly Bodies, p. 61. That the whole Univerſe is divided 


into two Sorts of Bodies, viz. thin and fluid, denſe and conſiſtent, 
ibid. That this laſt Sort are endu'd with a twofold Power. 1. Of 
| Gravity. 2. Of circular Motion, and why, p. 62. The beavenly 
Bodies mov'd in the moſt regular, facil, and convenient manner. 


p. 63, 64. 

Of the Sun, his Uſes, and the Convenience of his mow ow 
Motion. 

Of the Moon, and its Les. . 68. 


VJ the reſt of the Planets and fix'd Stars ; the Regularity any Con- 
fancy of their Motions; whence Cicero rationally infers, that they 
are govern'd by Reaſon, p. 67. 
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Eclipſer uſeful to ſettle Chronology, and determine 5 44 
age 68. 

Of terreſtrial inanimate ſimple Bodies, as Elements, commonly ſo 
called: 1. Fire, its various Uſes, p. 69, 70. 2. Of Air, its Uſe 
and Neceſſity for breathing to all Sorts of Animals, aquatick as 
well as terreſtrial; nay, in a ſort to Plants themſelves, p. 71, 72, 
73. The Effetts and Uſes of its Gravity and elaſtick Quality. 


P+ 72, 73. 
That the Fœtus in the Womb hath a kind of Reſpiration, and whence 
it receives the Air. p- 73» 74, 75- 


That the Air infinuates itſelf into the Water for the Reſpiration of 
Fiſhes, p. 76. and even ＋ gene po Waters, whence it clears 
the Mines of Damps, p. 76, 77. A plaftick Natare neceſſary for 
he the Diaphragm and Muſcles for Reſpiration into motion at 
. p. 77 
Of Water, its Uſes, p. 78. Of the Sea, and its Tides, p. 79, An 
Object ion concerning the Needleſneſs of ſo much Sea, of no Uſe 10 
Mankind, anſwer d; and the Wiſdom of God in thus unegually 
dividing Sea and Land, manifefied and aſſerted, p. 80, 81. The 
Uſe of Floods. | | p-. 82, 83. 
That the Winds bring up more Vapours from the Sea than they carry 
down thither. i | P. 84, 85. 
That the Motion of the Water levels the Bottom of the Sea, p. 85. 
The reaſon why the Sea Plants grow for the moſt part flat, like a 


Fan, and none in the great Depths. p- 86. 

Of Springs and Rivers, Baths and mineral Waters. Simple Water 
nouriſheth not. p. 87. 
Of the Earth, its Uſes and Differences. ibid 


Of Meteors, or Bodies imperfedly mix d. And, 1. Of Rain, p. 88. 
2. Of Wind, and its various Uſes. 


P. 90. 
Of inanimate mix d Badies. 1. Stones, their Qualities and Uſes, 


p-. 91, 92, 93. Particularly the Loadſtone, its admirable 
Phenomena, Effect. and Uſes, p. 95. 2. Metals, their various 
Uſes, of great Importance to Mankind, a: Iron, without which we 
could have bad nothing of Culture or Civility ; Gold and Silver for 
the coining of Money, which how many ways uſeful, is ſhewn out 


ef Dr. Cockburn's Eſſays. 96, 97. 
That the minute component Particles of Bodies are was indivi- 
fible, proved. P- 98, 99. 


Of Vegetables or Plants, their Stature and Magnitude, Figure, Shape, 
and Site of Leaves, Flowers, and Fruits, and their Parts, all deter- 
min'd, as af their Age and Duration, p. 100, 101. The admi- 
rable Complication of the ſeminal Plants, p. 101, 102. The Uſes 
of the ſeveral Parts of Plants, Roots, Fibres, Veſſels, Barks and 
Leaves, p. 103, 104. = Beauty and Elegancy of the Leaves, 


4 Flawers, 
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” Flowers,” and Fruits of Plants, p. 105. That there i ſueb a thing. 
2 Beauty and Comelineſs of Proportion, prov'd. Page 106. 


The Uſes of Flowers, p. 107. Of Seeds, and their Teghmints, and 
 Objervations concerning them, p. 108, 109. Their laſting Fita- 
Iii or Feecundity, p. 110. The pappons Plumage of Serus, ibid. 

The Tendrels and Prickles of Plants of tohat Uſe. P. 411. 


| That Wheat, the brft of all Grains, is patient both of Heat and Cold, 
and jcarte refuſeth any Climate, and that ſcarce any Grgin is more 


| fruitful, P. 112. 
QF the Signatures of Plants. p- 173. 


Of Animals, the Proviſion that is made for the Continuance of Spe- 
cies, p. 114. That Females have mithin them from the beginning 
the Seeds of all the Young they ſpall ever bring forth, p. 115. An 
Obſervation of Cicero's about multiparous Creatures, p. 116. Why 

Birds lay Eggs, ibid. Of what Uſe the Vt of the Bog is to the 
Chicken. | | p. 117. 


Birds that cannot number, yet omit not any one of their Young in fred- 
ing of them, p. 117. Tho" they cannot number, yet that they can 
diſtinguiſb many from ftw, prov'd, p. 118. The ſpeedy Growth of 
the young Birds in the Neſt, p. 119. The Proceſ; of building their 
, and Incubation, p. 120. Feeding, breeding, and defending 
their Young, and the admirable Empyn, ibid. The due numerical 
Proportion between Males and Females in all Kinds of Animals kept 
up conſtantly, p. 121. The Conveniency of the Time of the Year 
when the ſeveral Sorts of Animals are brought forth, p. 122. Why 
Birds ſwallow Pebble. Stones, p. 130. The Proviſion of Nature for 
keeping of Birds-Nefts clean, p. 132, 133. Various ſtrange Inſtints 
of Animals, p. 125, 126, 127, &c. as, that Animals ſhould know 
where their natural Meapans are fituate, and how to make uſe of 
| them: that the Weak and Timorous ſhould be made ſwift of Foot or 

106 Wing for Flight ; that they ſhould naturally know their Enemies, 

10 and ſuch as prey upon them, tho“ they had never ſeen them before ; 

that as ſoon as they are brought forth they ſhould know their proper 4 

4 : Food; that Ducklings, tho" led by a Hen, ſo ſoon as they ſee Water © 

| 1 ſhould venture into it, the Hen in vain endeavouring to hinder or B 

110 reclaim them; that Birds of the ſame Kind ſhould make Neſts ex- 1 
| atly alike, whereſaever bred, and tho" they had never ſeen a Neſt 


11 
j made, 
fil The Migration of Birds from one Country to another, a ſtrange ard 
104 unaccountable Action. P. 128. 
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wonder ful Art obſervable in the Conſfruction, Situation, and Fi, 
928 of the Cells in Honey-Combs, p. 132, 133, 134. That Bees 
4nd other Animals lay up in ftore, either for the Food of their Young | 
er their own Winter Proviſion. | Page 135. 
Provifien that is made for the Preſervation and Security of week 
et 4 1 Creatures, and 7 or the diminiſhing of 72 rapacigus, 
. | | P. 130, 137, 138. 
The Fitneſs of the Parts of t he Bodies of Animals to every one's 1 20 
and manner of living, inſtanc d in. 1. The Swine, p. 139, &c, 

' 2. The Male, p. 141. 3. The Tamandua, or Ant. Bear, p. 142. 
4. The Chamælion, p. 143. 5. The whole Genus of Wood - peckers, 

- ibid. 6. Swallows, p. 144. 7. Doukers or Loons, p. 145, 


In Birds all the Members are fitted for the Uſe of flying, p. 146, &c. 
De Uſe of the Tail in Birds. P. 147. 


The Bodies of Fiſhes moſt conveniently form'd and provided for the Uſe 
of ſwimming, p. 150, 151 And particularly thoſe of cetaceous 
Fiſhes, for the Reſpiration, and preſerving their natural Heats, 
p. 151, 152. And of amphibious Creatures. ibid. 


The fitting of the Parts of Animals one to another, viz. the Genitals 
of the Sexes, p. 153- The Nipples of the Paps to the Mouth and 
Organs of Suct ion, ibid. The admirable Structure of the Breaſts or 
Paps, for the preparing and ſeparating, the containing and retain- 
ing of the Milk, that it doth not flow out without Preſſure or 
Suction. P- 154. 


Several Obſervations of Ariſtotle's re/ating to the Fitneſs of the Parts, 
to the Creatures Nature and manner of living, and to their reſpe- 
Five Uſes. | | P- 155, 156, 

Another remarkable Inſtance, in proportioning the Length of the Necks 
to that of Legi in Animals, p. 157, 158. Of the Aponeuroſis in 
the Neck, why given to moſt Duadrupeds, and not to Man, p 157. 
That ſome Birds have but Port Legs, and yet long Necks; and 
why, p. 158. That this Inſtance cannot be accounted for 2 
Atheiſts. ibi 

The various Kinds of Voices the ſame Animal uſes on divers Occaſions, 
and to divers Purpoſes, argumentative of Providence and Counci! 


in conferring them upon it, being ſo extremely uſeful and ſervice- 
able to the Creature. P- 159. 


An Objection againſt the Uſe of ſeveral Bodies I have inftanc'd in re- 


lating to Man, anſwer'd, p. 160. A Diſcourſe in the Perſon of 
Almighty God to Man. | p. 161, 162, &c. 


The incredible Smallneſs and Subtleneſi of ſome Animalcules, an Argu- 
ment and Proof of the admirable Art of the Creator. p. 166, 167. 


Pradical 
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Praftical Inference: from the precedent Diſcourſe, wherein it is ſbetum, 
that the Werld was in fome Senſe made for Man, yet not ſo as to 
have no other End or Uſe of its Greation but to ſerve him, p. 169, 
170, &c. The Contemplation and Conſideration of the Works of 

od may probably be ſome Part of our Employment in Heaven, | 
| Page 171, 172. 4 

The Sun, Moon, Stars, &c. are called upon to praiſe God, which they 
can do no otherwiſe, than by affording Man, and other intelligent 
Beings, Matter or Subject of praiſing him; and therefore Men and 
Angels are called upon to conſi der thoſe great Effefts of the divine 
Power, Wiſdom and Goodneſs, and to give God the Praiſe and 
Glory due to him for them, p. 178, 179, 180, &c. That God 
goth and may juſtly intend and deſign his own Glory. 
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T. F the whole Body of the Earth ; and firſt of its Figure, 
| which is demonſirated to be ſpherical. Page 190, 191. 
The Conveniences of this Figure ſbewn for Union of Part», Strength, 
Convenience of Habitation, and circular Motion, upon its own 


Poles. P- 191, 192, 193. 


II. Of its Motion, both diurnal upon its own Poles, and annual in 
the Ecliptick ; and both theſe ſheron to be rational, and not diſſinant 
to Scripture, p. 193, 194, &c. The preſent DireAion and conſtant 
Paralleliſm if its Axis to itſelf, ſheron to be moſt convenient for the 
Inhabitants of the Earth, by the Inconvenience of any different Po- 

ſition, p. 196, 197, 198, &c. That the Torrid Zone is habitable, 
and ſtor d with great Multitudes of Men and other Animals, con- 
trary to the Opinion of ſome of :be Ancients, p. 200. Neither are 
the Heats there prejudicial tothe Longevity of Men, ibid. A Di- 
greſſion to prove that the Lives of Men are longeſt in the batteſt 
Countries, p. 201, 202. That it would not be more convenient fer 
the Inhabitants of the Earth if the Tropichs ſtood at a greater Di- 
Nance, proved, p. 204, 205. 4 _ conſiderable, and beretofore 
unobſerved Convenience of this Inclination of the Earth's Axis, 
which Mr. Keill affords us. | P. 203, 204. 

Of the Uſefulneſs of the preſent Figure, Conſtitution, and Confiftency 
of the ſeveral Parts of this terraqueous Globe. p. 205, 206, 297. 

An Enumeration of ſome Plants which afford almeſt whatever is ne- 
eefary for buman Life. . 208, 209, 210, &c. 

Plants having a kind of Cifterns or Baſons form'd for their Leave: 
— tegetbor, for the containing and preſerving of Water, 
ee. p. 212, 


Wa of 
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Of Mountains, and their Uſes. Page 215 to 320. 


II. The Wiſdom of God diſcover'd in the Structure of the Bodies of 
Men ana other Animals. 

Eleven general Obſervations demonſirating this Wiſdom and Goodneſs 
of God in forming our Bodies. 


1. The ereft Poſture of the Body of Man, p. 221. commodious, 1.J 
For the ſuſtaining of the Head, p. 222. [z.] For Proſpect, ibid. 
3.] For walking and ufing our Hands, p. 223, 224. That thit 
rection of the Body was intended by Nature, prov'd by ſeveral 
Arguments, and particularly by faftening the Cone of the Heart 
to the Midriff ; of which an Account is given out of Dr. Tyſon's 
Anatomy of the Orang-Outang. p- 225, 226. 
2. In that there is nothing deficient or redundant in an Bady of 
Man, p. 227. A notable Story of a Man's giving Suck to a youn 
Child, well atteſted. a | | | Tit, 
3. The Parts of the Body moft conveniently ſituate, for Uſe, for Or- 
nament, and for mutual Aſſiftance. p. 229, 230. 
4. Ample Proviſion made for the Defence and Security of the princi. 
pal Parts, Heart, Brain, and Lungs. p. 231, 232, 233. 


5. Abundant Proviſion made againſt evil Accidents and Incondeni- 
ences. 5 | p- 234, 235. 
Some Obſervations concerning Sleep. P. 235, 236. 
That the Inſenſibleneſs of Pain during Sleep proceeds rather from the 
Relaxation of the Nerves than their Obſtruction. p. 237. 


6. The Conſtancy obſers'd in the Number, Figure, and Site of the 
principal Parts, and the Variety in the leſs. p. 238. 


7. The anner ing of Pleaſure to thoſe Adt ions that are neceſſary for 
the Support of the Individuum, and the Continuation and Propa- 
gation of the Kind. P. 239. 

8. The Multitude of Intentions the Creator muſt have in the Forma- 

tion and fitting the ſeveral Parts far their reſpective Actions and 
Uſes. p. 240, 241. 

9. The fitting and accommodating ſome Parts to divers Offices and 
of an Argument of Wiſdom and Deſign in the Contrivance of 
the Body of Man and other Animals. p. 241, 242. 


10. In the Nouriſhment of their Bodies, making that Food which is 
proper to preſerve them in a healthful State, grateful to the Taſte, 
and agreeable to the Stomach. Of the great Uſe of Pain. 

| P. 243, 244. 

11. The Variety of Lincaments and Diſimilitude of the Faces of 
Men, as 4lſe of their Voices and Hand-writings, all of mighty 
Importance to Man, p. 245, 240,-247- 


of 
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Of the particular Parts of the Body. And, 1. Of the Head and Haie, 
p. 248. The reaſon of Balaneſs. 2. Of the Eye, its Beaney, p. 249. 
It. Humonrs and Tunirles tranſparent, p. 250, &c. fr.] For 2 
Clearneſs. [z.] For the Diftinaneſs of Vigon, ibid. The Pavts of 
| the Eye of a Figure moſt convenient for the Colleion of the viſual 
Rays, viz. convex, p. 252. The uveous Tunicle bath a muſculous 
Power for contratting and dilating of the Pupil, ibid. Its inf de, 
and that of the Choroides, why blacken'd, p. 253. The Figure of 
_ the Eye alterable, —_— ro the Exigency of the Tre in re- 
# of Diſtance or Propinquity, p. 254, 255. Why the optich 
| $9.9. — inſer ted _ behind the Eye, ibid. 2 1 tbe 
Rays be decuſſated in the Pupil of the Eye, the Ob jet is not ſeen 
inverted, p. 255. The Uſe of the aqueous Humour, and that it is 
. ſaddenly reparabie, p. 256. The Tunica Cornea protuberant above 
_ the White of the Eye, and why, p. 257. The Uſe of the Muſcles 
of the Eye, ibid. The Previfien for the Defence and Security of 
this precious Part, p. 258. The Uſes of the Eye-lids, and their 
Frequent winking, p. 259. That as Man wants, ſo he needs not rhe 
' ſeventh or ſuſpenſory Muſcle, which is of great Uſe and Neceſſity to 
Brute, p. 261. The Need and Uſe of the niftating Membrane in 
Brutes, and that Man needs it not. * 


Thirdly, of the Ear, p. 262. The Uſe of the Auricula, p. 262. 
Of 7he Tympanum of the Ear, its Bones, and their Maſcles ; and 
of the Uſe of the Ear-wax, &c. p. 264. 


Fourthly, Of the Teeth, nine remarkable Obſervations concerning 
their Situation, Structure, and Uſes. P. 264, 265, 266, Ec. 


Fifthly, Of tbe Tongue, and its various Uſes ; for taſting, and ga- 
 thering of Foed; for managing of Maſtication; for forming of 
Words, &c. p. 268. Speaking proper to Man, ibid. Of = why, 4 
Ctus Salivales, and of thegreat Uſe of the Saliva, or Spittle, p. 269. 


Sixthly, Of be Wind-pipe, its admirable Strafure and Uſes, p. 270. 


Seventhly, Of the Heart, the Uſe and V of its Pulſe for the 
Circulation of the Blood, and the admirable Ma e and Colttrivance 
of i for that Office, p. 271, 272, Kc. Of the muſcular Coat, and 

% of the Arteries, effefed by a kind of Conflridtion, or periſtal- 
rick Motion, and not merely by a Wave of the Blood every Pulſe. 
p. 273, 274, &c, 

The wonderful Artifite of Nature in regulatiag the Motion of the 

Blood in the V. 9 by Affing ob 45 in 


the one, and mederating it in the other. The of the Vena 
ſine pari. | 


P. 277. 
Eighty, Of the Hand, its Strufture and various Uſer, not eafi ls ta 
e enumerated, p. 27S, 279. 


» 
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Ninthly, Of tbe Back-Bone, its Figure, and why divided int 


Viertebres. > age 282, 283. 
The Proviſion that is made for the eaſy and expedite Motfon of the 
Bones in their Articulation by a two-fold Juice. 1. An oily one, 
ſupply'd by the Marrow. 2. Macilaginous, prepared and ſeparated 
by certain Glandules made for that purpoſe, p. 284, 285. This 
| faun8iex of the head of the Bones with theſe Fuices is uſeful, 


1. To facilitate Motion. 2. To prevent Attrition. p- 286. 
Why the Bones are made hollow. p. 287. 
Why the Belly is fleſby, and not inclor'd with Bones like the Breaft« 


P 
The Motion of the Guts, p. 289. Of the Liver, and Uſe of rs 
. : 1 . 


Gall. 
Of the Bladder, its Structure and Uſe; of the Kidntys, and Glau- 
dules, and Ureters, their Compoſition and Uſes. ibid. 
The adapting all the Bones, Muſcles and Veſſels to their ſeveral Uſes, 
and the joining and compatting of them together, noted. p. 290- 
The geometrical Contrivance of theMuſcles, and fitting them for their 
ſeveral Motions and Afions, according to the exatteſt Rules of 
_ Mechanicks. | ibid. 
The packing and thruſting together ſuch a Multitude of various and 
different Parts ſo cloſe, that there ſhould be no unneceſſary Vacuity 
in the =y „gor any claſhing between them, but mutual Aſſiſt= 
ance, admirable. ibid. 
Membranes capable of a prodigious Extenſion, Uſe in Geſtation of 
Trins, &c. p- 291. 
The Parts that ſeem of little or no Uſe, as the Fat, ſheron to be great- 
ly uſeful, p. 292. How ſeparated from the Blood, and received in- 


to it again. p-. 293, 294 
The C onfpederation of the Formation of the Foetus in the Womb wat d, 
and why. La p. 295, 296. 
What a Fitneſs the Seed bath to faſhion and form, and why te Child 
reſembles the Parent, and ſometimes the Anceſtor. p 296. 
The Conſtruct ion of a Set of temporary Parts for the Uſe of the Fe- 
tus only while in the Womb, a clear Proof of Deſign. p. 297. 
No eguivocal or ſpontaneous Generation, but that all Animals are ge- 
nerated by Animal Parents of their own Kind, p. 298, 299. And 
probably all Plants too produc'd by Seed, and none ſpontaneous, 
proved and vindicated, and the Objetions againſt it anſwered. 
p. 300 to 307. 

That the Coſſus of the Ancients was not the ated of a Beetle, 
as 1 thought, but an Eruca, agreed with Dr. Liſter. p. 307. 
The Louſe ſearching out ſordid and naſiy Cloaths to harbour and breed 


in, probably defign'd to deter Men and Women from Slutti 
and Garda a. 2 g mm 
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Un additional and mift effenal Argument againſt ſpontaneous Ci 
neratien, viz. That there are no new Species of Animals pro- 
duced. 3 . Page 308, 309. 
Mbence thoſe vaſt Numbers of ſmall Frogs, which have been obſerv'd 
to appear upon refreſhing Showers = Drought, do probably pro- 
ceed, hen in an Inſtance of bis own Obſervation, by Mr. 

' Derham. 5 P. 316, 317. 
Of Toads found in the Heart of Timber Trees, and in the middle of 
great Stones. p. 323, 324. 
Miſcellaneous Obſervations concerning the Structure. Actions and 
Jſes of ſome Parts of Animals, omitted in the fir Part; as alſo 

the Reaſons of ſome Inſtinfts and Action, of Brutes, p. 325, 326, 
Kc. The Swine's Snout 2 for digging up of Roots, which are 
his natural Food, as likewiſe the Porpeſſe for rooting up of Sand- 
Eels. ibid. 
The Manner and Organs of Reſpiration accommodated to the Temper 
of Animals, their Place, and manner of living, ſhewn in three 
Sorts of Reſpiration. 1. By Lungs, with two Ventricles of the 
Heart in hotter Animals, p. 327. 2. By Lungs, with but one 
Ventricle. 3. By Gills, with one only Ventricle of the Heart, 
p. 329, &c. Why the Foramen Ovale i; kept open in ſome am- 
phibious Animals, p. 330. In ſome of them the Epiglottis is large, 
and why, p. 331. No Epiglottis in Elephants, and why; and 
bow that Creature ſecures himſelf from Mice creeping up bis Pro- 
boſcis into bis Lungs. p. 332- 
Two notable Obſervations of the Sagacity of the Tortoiſe, the one of 
the Land, the other of the Sea Tortoile. p. 333, 334- 
The Armour of the Hedge Hog and Taton, and their Power of con- 
trating themſelves into a round Ball, a great Inſtance of Deſign 
for their Defence and Security. p. 335, 336. 
The Manner and Uſe of the extending and witbdratoing the Curtain 
of the Periophthalmium, or nifating Membrane, in Beats and 
Birds, p. 338, 339. That the agaeous Humor of the Eye will not 
freeze. 343. 
Of the Make of a Camels Foot, and his Bags to reſerve Water in 
his Stomach for his Needs. p. 344» 345- 
The Uſe of rapacious Creatures ſwallowing ſome of the Hair, Furr , 
and Feathers of the Beaſt. and Birds they prey upon. ibid. 
A Conjeture by what Means cartilaginous Fiſhes raiſe and fink 
themſelves in the Water. "FE p. 346. 
That Nature employs all the Methods and Artifices of Chymiſts, in 
analizing of Bodies, and ſeparating their Parts, and out-does 
them, and the ſeveral Particulars inſtanc'd in. p. 347. 
Obſervations about the Gullet and Diaphragm. p. 348. 
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An admirable Story out of Galen, about taking a Kid out of the 
Womb of it: Dam, and bringing it up by hand ; and Remarks upon 
it, | age 349, 350. 

The natural Texture of Membr anes ſo made, as to be immenſely dilas 
table, of great Uſe and Neceſſity in Geſtation. 353. 

A notable Inſtance of Providence in the Make of the Veins and Arte- 
ries near the Heart. p- 354» 355- 

An Anſtoer to an Object ion againſi the Wiſdom of God in making in- 
ferior Ranks of Creatures. p. 357. 

The Atheiſts main Subterfuge and Pretence, to elude and evade all 
our Arguments and Inſtances, to demonſirate the Neceſſity z Pro- 
vidence, Deſign and Wiſdom, in the Formation of all the Parts of 
the World, viz. That Things made Uſes, and not Uſes Things, 
precluded and confuted. p. 357, 358. 

Of the Uſe of thoſe vaſt Numbers of prodigiouſly ſmall Inſefts that are 
bred in the Waters. 363. 364. 

An Objetion againſt the Wiſdom of God in creating PS a Multitude 
of uſeleſs Injefts, and ſome alſo noxious and pernicious to Man, and 

at ber Animals, anſwer'd ; and the var ions Uſes of theme declared. 
| p. 368, 369, &c. 

Many practical Inference: and Obſervations, from 375 to the End 

of the Book. 
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WIS DOM of GOD 


Manifeſted in the 

WORKS 
3 OF THE 
CREATION. 
| AST x 


: PSALM CIV. 24. 
* How manifold are thy Works, O Lord! 
I Wiſdom haſt thou made them ne” 


— 8 F N theſe Words are two Clauſes; 
the firſt whereof the Pſalmiſt Ex 
12 mires the Multitude of God's 
We Works, How manifold are thy 
= " Fork, O Lord ! In the ſecond he 
l F his Wiſdom in the Creation of them; 
In Wiſdom haſt thou my them all, os 
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Of the firſt of theſe I ſhall ſay little, only 
briefly run over the Works of this viſible World, 
and give ſome gueſs at the Number of them; 
whence it will appear, That upon this Account 
they will deſerve Admiration, the Number of 
them being uninveſtigable by us, and ſo afford- 
ing us a demonſtrative Proof of the unlimited 
Extent of the Creator's Skill, and the Fœcundi- 
ty of his Wiſdom and Power. That the Num- 
ber of corporeal Creatures is unmeaſurably 
great, and known only to the Creator him- 
ſelf, may thus probably be collected: Firſt 
of all, The Number of fixed Stars is on all 
Hands acknowledg'd to be next to infinite: Se- 
condly, every fix d Star, in the now-receiv'd 
Hypotleſs, is a Sun, or Sun-like Body, and in 
like manner incircled with a Chorus of Planets 
moving about it; for the Fix d Stars are not all 
placed in one and the ſame concave Spheri- 
cal Superficies, and equidiſtant from us, as they 
ſeem to be, but are variouſly and diſorderly 


ſituate, ſome nearer, ſome further off, juſt like 


Trees in a Wood or Foreſt, as Gaſſendus ex- 
emplifies them. And as in a Wood, tho' the 
Trees grow never ſo irregularly, yet the Eye of 
the Spectator, whereever plac'd, or whitherſo- 


ever remov'd, deſcribes ſtill a Circle of Trees: 


So would it in like Manner whenever it were 
in the Foreft of Stars, deſcribe a Spherical Su- 
perficres about it. Thirdly, . Each of theſe Pla- 
nets is in all likelihood furniſhed with as great 
Variety. of: corporeal Creatures, animate and in- 
animate, as the Earth is, and all as different 
> 3 — in 
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in Nature as they are in Place from the Terre- 
ſtrial, and from each other. Whence it will fol- 
low, That theſe muſt be much more infinite than 
the Stars; I do not mean abſolutely according 
to Philoſophick Exactneſs infinite, but only infi- 
nite or innumerable as to us, or their Numbe 
prodigiouſly great. | 
That the fix'd Stars are innumerable, may 
thus be made out: Thoſe. viſible to the naked 
Eye are by the leaſt Account acknowledg'd to 
be above a Thouſand, excluding thoſe towards 
the South Pole, which are not viſible in our 
Horizon : Befides theſe, there have been incom- 
parably more detected and brought to Light 
by the Teleſcopes; the Milky-way being found 
to be (as was formerly conjectur'd) nothing but 
| 5 Companies or Swarms of Minute Stars 
fingly inviſible, but by reaſon of their Proximity 
mingling and confounding their Lights, and 
appearing like lucid Clouds. And it is likely 
that, had we more perfect Teleſcopes, many 
Thouſands more might be diſcovered; and 
yet, after all, an incredible Multitude remain, 
by reaſon of their immenſe Diſtance beyond 
all Ken, by the beſt Teleſcopes that could 
oſſibly be invented or poliſh'd by the Wit and 
Hand of an Angel: For if the World be (as 
Des Cartes would have it) indefinitely exten- 
ded, that is, ſo far as no human Intelle& can 
fancy any Bound of it; then what we ſee, or 
can come to ſee, mult be the leaſt Part of what 
is undiſcoverable by us, the whole Univerſe 
'extending a thouſand times farther beyond the 
C 2 | utmoſt 
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utmoſt Stars we can poſſibly deſcry, than thoſe 
be diſtant from the Earth we live upon. This 
Hypothefis of the Fix d Stars being ſo many Suns, 
Sc. ſeems more agreeable to the Divine Great- 
neſs and Magnificence. But that which in- 
duces me much to doubt of the Magnitude of 
the Univerſe, and immenſe Diſtance of the Fix d 
Stars, is the ſtupendous Phenomena of Comets, 
their ſudden Acceſſion, or Appearance in full 
Magnitude, the Length of their Tails, and Swift- 
neſs of their Motion, and gradual Diminution 
of Bulk and Motion, till at laſt they diſap- 

r. That the Univerſe is indefinitely ex- 
tended, des Cartes, upon a falſe Ground, (that 
the formal Ratio of a Body was nothing but 
Extenſion into Length, Breadth, and Profun- 
dity, or having partes extra partes, and that 
Body and Space were ſynonymous Terms) aſ- 
ſerted; it may as well be limited this Way, 
as in the old Hypothefis, which places the Fix d 
Stars in the ſame Spherical Superfictes; according 
to which (old Hypotheſis) they may alſo be de- 
monſtrated by the fame Mediums to be innu- 
merable, only inſtead of their Diſtance ſubſti- 
tuting their Smalneſs for the Reaſon of their Invi- 
ſibility. 

But leaving the Cælgſtial Bodies, I come 
now to the Terreſtrial; which are either inani- 
mate, or ani mate. The inanimate are the Ele- 
ments, Meteors, and Foſſils of all Sorts, at the 
Number of which laſt I cannot give any pro- 
bable Gueſs: But if the Rule, which ſome con- 
ſiderate Philoſophers deliver, holds good, 2 

OW 
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how much more imperfect any Genus, or Order 
of Beings, is, ſo much more numerous are the 
Sßecies contain'd under it: As for Example; 
Birds being a more perfect Kind of Animals 
than Fiſhes, there are more of theſe than of 
thoſe; and for the like Reaſon more Birds 
than Quadrupeds, and more Inſects than of any 
of the reſt, and ſo more Plants than Animals, 
Nature being more ſparing in her more excel- 
lent Productions: If this Rule, I fay, holds 
good, then ſhould there be more Species of Fo, 
fils, or generally of inanimate Bodies, than of 
Vegetables, of which there is ſome Reaſon to 
doubt, unleſs we will admit all Sorts of formed 
Stones to be diſtinſt Speczes. 

Animate Bodies are divided into four great 
Genera, or Orders, Beaſts, Birds, Fiſhes, and 
Inſefts. 

The Species of Beaſts, including alſo Serpents, 
are not very numerous: Of ſuch as are certainly 
known and deſcrib'd, I dare not ſay above 150; 
and yet I believe, not many, that are of any con- 
ſiderable Bigneſs, in the known Regions of the 
World, have eſcap'd the Cognizance of the Cu- 
rious. (I reckon all Dogs to be of one Species, 
they mingling together in Generation, and the 
Breed of ſuch Mixtures being prolifick.) 

The Number of Birds known and deſcrib'd 
may be near 500; and the Number of Fiſbes, 
ſecluding Shel/-F;/h, as many: But if the Shell- 
Fiſh be taken in, more than fix times the Num- 
ber. How many of each Genus remain yet un- 
diſcover'd, one cannot certainly nor very near- 
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ly conjecture; but we may ſuppoſe the whole 
Sum of Beaſts and Birds to exceed by a third Part, 
and Fiſbes by one half, thoſe known, 

The Infefs, if we take in the Exanguzous 
both Terreſtrial and Aquatick, may, in Deroga- 
tion to the precedent Rule, for Number, vie 
even with Plants themſelves: For the Exangui- 
ous alone, by what that Learned and Critical 
Naturaliſt, my honour'd Friend, Dr. Martin 
Lifter, hath already obſerv'd and delineated, I 
conjecture, cannot be fewer than 3000 Species, 
perhaps many more. 

The Butterflies or Beetles are ſuch numerous 
Tribes, that I believe in our own native Coun- 
try alone the Speczes of each Kind may amount 
to 150 or more. And if we ſhould make the 
Caterpillers and Hexapods, from whence theſe 
come, to be diſtinct Speczes, as moſt Naturaliſts 
have done, the Number will be doubled, and 
theſe two Genera will afford us 600 Species; 
Bat if thoſe be admitted for diſtinct Species, I 
ſee no Reaſon but their Aureliæ alſo may pre- 
tend to a ſpecifick Difference from the Caterpil- 
lers and Butterflies, and ſo we ſhall have 300 
2 more; therefore we exclude both theſe 
rom the Degree of Spec:es, making them to be 
the ſame In/ee? under a different Larva or 
Habit. | 

The Fly-&ind, if under that Name we com- 
prehend all other flying Inſects, as well ſuch as 
have four, as ſuch as have but two Wings, of 
both which Kinds there are many ſubordinate 
Genera, will be found in Multitude of Speczes 

to 
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to equal, if not exceed, both the foremention'd 
Kinds. 

The creeping Inſects that never come to be 
wing'd, tho' for Number they may fall ſhort of 
the flying or winged, yet are they alſo very nu- 
merous; as by running over the ſeveral Kinds 
I could eaſily demonſtrate. Suppoſing then there 
be a Thouſand ſeveral Sorts of Inſects in this 
Iſland and the Sea near it, if the fame Propor- 
tion holds between the Inſects native in England, 
and thoſe of the reſt of the World, as doth be- 
tween Plants dome/tick and exotick, (that is, as 
I gueſs, near a Decuple) the Species of 1n/e&s 
in the whole Earth (Land and Water) will 
amount to 10000, and I do believe they rather 
exceed than fall ſhort of that Sum. Since the 
Writing hereof, having this Summer, Aun. 1691, 
with ſome Diligence proſecuted the Hiſtory of 
our Engliſh Inſects, and making Collections of 
the ſeveral Species of each Tribe, but particu- 
larly and eſpecially of the Butterflies, both no- 
cturnal and diurnal, I find the Number of ſuch 
of theſe alone as breed in our Neighbourhood 
(about Braintree and Notely in Eſſex) to exceed 
the Sum I laſt Year aſſign'd to all Erg/and, ha- 
ving myſelf obſerv'd and deſcrib'd about 200 
Kinds great and ſmall, many yet remaining, as 
J have good Reaſon to believe, by me undiſco- 
ver d. This I have, ſince the writing hereof, 
found true in Experience, having every Year 
obſerv'd not a few new Kinds: Nor do think 
that, if I ſhould live 20 Years longer, I ſhould 
by my utmoſt Diligence and Induſtry in ſearch- 

C 4 ing 
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ing them out, come to an End of them. If then, 
within the ſmall Compaſs of a Mile or two, 
there are ſo many Species to be found, ſurely 
the moſt modeſt Conjecture cannot eſtimate the 
Number of all the Kinds of Papilio's native of 
this Iſland to fall ſhort of 300, which is twice 
ſo many as I laſt Summer gueſs'd them to be; 
wherefore, uſing the ſame Argumentations, the 
Number of all . Britiſh Inſects will amount to 
2000, and the total Sum of thoſe of the whole 
Earth will be 20000. The Number of Plants 
contain'd in C. Bauhin's Penax is about 6000, 
which are all that had been deſcrib'd by the Au- 
thors that wrote before him, or obſerv'd by 
himſelf ; in which Works, beſides Miſtakes and 
Repetitions incident to the moſt wary and know- 
ing Men in ſuch a Work as that, there are a 
great many, I might ſay ſome Hundreds, put 
down for different Species, which in my opini- 
on are but accidental Varieties: Which I do not 
ſay to detract from the excellent Pains and Per- 
formance of that Learned, Judicious and La- 
borious Herbariſt, or to defraud him of his de- 
ſervd Honour, but only to ſhew that he was 
too much ſway'd by the Opinions then gene- 
rally current among Herbariſts, that different 
Colour or Muitiplicity of Leaves in the Flower, 
and the like Accidents, were ſufficient to con- 
ſtitute a ſpecifick Difference. But ſuppoſing 
there had been 6000 then known and deſcrib'd, 
I cannot think but that there are in the World 
more than triple that Number; there being in 


the vaſt Continent of America as great a Variety 
| of 
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of Species as with us, and yet but few common 
to Europe, or perhaps Africk and Afia. And if, 
on the other Side the Equator, there be much 
Land ſtill remaining undiſcover'd, as probably 
there may, we muſt ſuppoſe the Number of 
Plants to be far greater. 
What can we infer from all this? If the Num- 
ber of Creatures be ſo exceeding great, how great, 
nay immenſe, muſt needs be the Power and 
Wiſdom of him who formed them all ! For (that 
I may borrow the Words of a noble and excel- 
lent Author) as it argues and manifeſts more 
Skill by far in an Artificer, to be able to frame 
both Chcks and Watches, and Pumps and Mills, 
and Granadbes and Rockets, than he could diſ- 
play in making but one of thoſe forts of En- 
gines; ſo the Almighty diſcovers more of his 
Wiſdom in forming ſuch a vaſt Multitude of 
different Sorts of Creatures, and all with admi- 
rable and irreprovable Art, than if he had cre- 
ated but a few ; for this declares the Greatneſs 
and unbounded Capacity of his Underſtanding. 
Again, the ſame Superiority of Knowledge 
would be diſplay'd, by contriving Engines of 
the ſame Kind, or for the ſame Purpoſes, after 
different Faſhions, as the moving of Clocks or 
other Engines by Springs inſtead of Weights : 
So the infinitely wiſe Creator hath ſhewn in 
many Inſtances, that he is not confin'd to one 
only Inſtrument for the working one Effect, but 
can perform the ſame Thing by divers Means. 
So, tho' Feathers ſeem neceſſary for flying, yet 
hath he enabled ſeveral Creatures to fly without 
| them, 
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them, as two ſorts of Fiſhes, one ſort of Lizard, 
and the Batt, not to mention the numerous 
Tribes of flying Inſects. In like Manner, tho”, 
the Air-bladder in Fiſhes ſeems neceſſary for 
ſwimming, yet ſome are ſo form'd as to ſwim 
without it, viz. Firſt, the Cartilagineous Kind, 
which'by what Artifice they poize themſelves, 
aſcend and deſcend at Pleaſure, and continue in 
what Depth of Water they liſt, is as yet un- 
known to us. Secondly, the Cztaceous Kind, or 
Sea-Beaſts, differing in nothing almoſt from Qua- 
drupeds but the Want of Feet. The Air which 
in Reſpiration theſe receive into their Lungs, 
may ſerve to render their Bodies equiponderant 
to the Water; and the Conſtriction or Dilata- 
tion of it, by the Help of the Diaphragm «and 


Muſcles of Reſpiration, may probably aſſiſt them 


to aſcend or deſcend in the Water, by a light 

Impulſe thereof with their Fins. | 
Again, Tho' the Water being a cold Ele- 
ment, the moſt wife Gop hath ſo attempered the 
Blood and Bodies of Fiſhes in general, that a 
{mall Degree of Heat is ſufficient to preſerve their 
due Conſiſtency of Motion, and to maintain 
Life; yet to ſhew that he can preſerve a Crea- 
ture in the Sea, and in the coldeſt Part of the 
Sea too, that may have as great a degree of Heat 
as Quadrupeds themſelves, he hath created Va- 
riety of theſe cetaceous Fiſhes, which converſe 
chiefly in the Northern Seas, whoſe whole Bo- 
dy being incompaſſed round with a copious Fat 
or Blubber (which, by reflecting and redoub- 
ling the internal Heat, and keeping off the exter- 
nal 
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nal Cold, doth the ſame thing to them that 
Cloaths do to us) is enabled to abide the great- 
eſt Cold of the Sea-water. The Reaſon why 
theſe Fiſbes delight to frequent chiefly the Nor- 
tbern Seas, is, I conceive, not only for the Quiet 
which they enjoy there, but becauſe the Northern 
Air, which they breathe in, being more fully 
charged with thoſe Particles ſuppoſed nitrous, 
which are the Element of Fire, is fitteſt to main- 
tain the vital Heat in that Activity which is 
ſufficient to move ſuch an unweildy Bulk as their 
Bodies are with due Celerity, and to bear up a- 
gainſt and repel the ambient Cold; and may 
likewiſe enable them to continue longer under 
Water than a warmer and thinner Air could. 

Another inſtance to prove that God can and 
doth by different Means produce the ſame Effect, 
is the various Ways of extracting the nutritious 
Juice out of the Aliment, in ſeveral Kinds of 
Creatures. 

1. In Man and viviparous Quadrupeds the 
Food moiſten'd with the Spittle (aliva) is firſt 
chew'd and prepared in the Mouth, then ſwal- 
lowed into the Stomach, where being mingled 
with ſome diſſolvent Juices, it is by the Heat 
hereof concocted, macerated, and reduced into a 
Chyle or Cremor, and ſo evacuated into the In- 
teſtines, where being mixed with the Choler and 
Pancreatick Juice, it is further ſubtilized and ren- 
der'd ſo fluid and penetrant, that the thinner 
and finer Part of it eaſily finds its Way in at the 
ſtreight Orifices of the lacteous Veins. 


2. In- 
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2. In Birds there is no Maſtication or Com- 
minution of Meat in the Mouth; but in ſuch 
as are not Carniverous, it is immediately ſwal- 
low'd into the Crop or Craw, or at leaſt into a 
kind of Anteſtomach (which I have obſerv'd in 
many, eſpecially in Piſcivorous Birds) where it is 
moiſtened and mollified by ſome proper Juice 
from the Glandules diſtilling in there, and thence 
transferr'd into the Gizard or Muſculous Sto- 
mach, where by the working of the Muſcles 
compounding the Side of that Ventricle, and 
by Aſſiſtance of ſmall Pebbles (which the 
Creature ſwallows for that Purpoſe) it is, as it 
were by Mill-ſtones, ground ſmall, and ſo tranſ- 
mitted to the Guts, to be further attenuated and 
ſubtiliz d by the fore-mention'd Choler and 
Pancreatick Juice. | 

3. In oviparous Quadrupeds, as Cbamelions, 
Lizards, Frogs, as alſo in all Sorts of Serpents, 
there is no Maſtication or Comminution of the 
Meat either in Mouth or Stomach ; but as they 
ſwallow In/e#s or other Animals whole, fo they 
avoid their Skins unbroken, having a Heat, or 
Spirits, powerful enough to extract the Juice 
they have need of, without breaking that which 
contains it: as the Pariſian Academiſts tells us. 
I myſelf cannot warrant the Truth of the Ob- 
ſervation in all. Here, by the by, we take No- 
tice of the wonderful Dilatability or Extenſive- 
neſs of the Throats and Gullets of Serpents: I 
myſelf have taken two entire adult Mice out of 
the Stomach of an Adder, whoſe Neck was not 
bigger than my little Finger. Theſe Creatures, 
I fay, draw out the Juice of what they ſwallow 

with- 
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without any Comminution, or ſo much as break- 
ing the Skin; even as it is ſeen that the Juice 
of Grapes is drawn as well , 0 ; 
from the * Rape, where from the Clan, —_ 
they remain whole, as Wine pour'd upon them 
from a Vat, where they are Veel. 

bruis d; to borrow the Pariſian Philoſophers 
Similitude. 

4. Fiſhes, which neither chew their Meat in 
their Mouths, nor grind it in their Stomachs, 
do by the Help of a diſſolvent Liquor, there by 
Nature provided, corrode, and reduce it, Skin, 
Bones and all, into a Chylus or Cremor ; and yet 
(which may ſeem wonderful) this Liquor ma- 
nifeſts nothing of Acidity to the Taſte : But not- 
withſtanding, how mild and gentle ſoever it 
ſeems to be, it corrodes Fleſh very ſtrangely 
and gradually, as Agua fortis, or the like corro- 
five Waters, do Metals, as appears to the Eye; 
for I have obſerved Fiſh in the Stomachs of 
others thus partially corroded, firſt the ſuper- 
ficial Part of the Fleſh, and then deeper and 
deeper by degrees to the Bones. 

I come now to the ſecond Part of the Words, 
In Wiſdom haſt thou made them all; in diſcourſing 
whereof I ſhall endeavour to make out in 
Particulars what the P/almi/t here aſſerts in ge- 
neral concerning the Works of God, that they 
are all very wiſely contrived and adapted to 
Ends both particular and general. 

But before I enter upon this Taſk, I ſhall, by 
Way of Preface or Introduction, ſay ſomething 
concerning thoſe Syſtems which undertake to 

give 
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ive an Account of the Formation of the Uni- 
verſe by Mechanical Hypotheſes of Matter, mov'd 
either uncertainly, or according to ſome Catho- 
lick Laws, without the Intervention and Aſſi- 
ſtance of any ſuperior immaterial Agent. 

There is no greater, at leaſt no more palpa- 
ble and convincing Argument of the Exiſtence 
of a Deity, than the admirable Art and Wiſdom 
that diſcovers itſelf in the Make and Conſtitu- 
tion, the Order and Diſpoſition, the Ends and 
Uſes of all the Parts and Members of this ſtately 
Fabrick of Heaven and Earth: For if in the 
Works of Art (as for Example) a curious Edifice, 
or Machine, Council, Deſign, and Direction, to 
an End appearing in the whole Frame, and in 
all the ſeveral Pieces of it, do neceſſarily infer 
the Being and Operation of ſome intelligent 
Architect, or Engineer; why ſhould not alſo, in 
the Works of Nature, that Grandeur and Mag- 
nificence, that excellent Contrivance for Beauty, 
Order, Uſe, &c. which is obſervable in them, 
wherein they do as much tranſcend the Effects 
of human Art, as infinite Power and Wiſdom 
exceeds finite, infer the Exiſtence and Efficiency 
of an Omnipotent and All-wiſe Creator ? 

To evade the Force of this Argument, and 
to give ſome Account of the Original of the 
World, Atheiſtical Perſons have ſet up two 
Hypotheſes 

The firſt is that of AriPtotle, that the World 
was from Eternity in the ſame Condition that 
now it is, having run through the Succeſſions 
of infinite Generations ; ; to which they add, Self- 

ex- 
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exiſtent and unproduc d: For Ariſtotlè doth not 
deny God to be the efficient Cauſe of the World; 
but only aſſerts, that he created it from Eter- 
nity, _— him a neceſſary Cauſe thereof; it 
ceeding from him by Way of Emanation, as 
ight from the Sun. | 
This Hypothefis, which hath ſome Shew of 
Reaſon, for ſomething muſt neceſſarily exiſt of 
itſelf; and if ſomething why may not all 
Things? This Hypothefrs, I ſay, is fo clearly and 
fully confuted by the Reverend and Learned 
Dr. Titltſon, late Lord Archbiſhop of Carter- 
bury, and Primate of all Exglaud, in his firſt 
printed Sermon ; and the Right Reverend Fa- 
ther in God, Jabn, late Lord Biſhop of Chefter, 
in Book I. Chap. V. of his Treatiſe of the 
Principles of Natural Religion, that nothing ma- 
terial can by me be added: To whom there- 
fore I refer the Reader. 


De Epicurean Hypotheſis rejected. 
The ſecond Hypotheſis is that of the Epicu- 


reans, who held, that there. were two Prin- 
ciples ſelf-exiſtent. Firſt, Space, or Vacuity; 
Secondly, Matter, or Body; both of infinite 
Duration and Extenſion, fn this infinite Space, 
or Vacuity, which hath neither Beginning, nor 
End, nor Middle, no Limits or Extreams, in- 
numerable minute Badies, into which the Mat- 
ter was divided, call'd Atoms, becauſe by Rea- 
ſon of their perfe& Solidity they were really in- 
diviſible ; for they hold no Body capable 84 Di- 

viſion, 
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viſion, but what hath Vacuities interſpers'd 
with Matter, of various but determinate Num- 
ber of Figures, and equally ponderous, do per- 
pendicularly deſcend, and by their fortuitous 
Concourſe make compound Bodies, and at laſt 
the World itſelf, But now, becauſe if all theſe 
Atoms ſhould deſcend plum down with equal 
Velocity, as according to their Doctrine they 
ought to do, being (as we faid) all perfectly 
ſolid and imporous, and the Vacuum not reſiſting 
their Motion, they would never the one over- 
take the other, but like the Drops of a Shower 
would always keep the ſame Diſtances, and ſo 
there could be no Concourſe, or Coheſion of 
them, and conſequently nothing created : Partly 
to avoid this deſtructive Conſequence, and 
partly to give ſome Account of the Freedom 
of Will (which they did aſſert contrary to the 
Democratick Fate) x did abſurdly feign a De- 
clination of ſome of theſe Principles, without 
any Shadow, or Pretence of Reaſon. The former 
of theſe Motives you have ſet down by Lucre- 
tius de Nat, Rerum, L. 2. in theſe Words: 


Corpora cum deorſum rectum per inane feruntur 
Ponderibus proprits, incerto Tempore forte, 
Tncertiſque locis, Spatio diſcedere paulum; 
Tantum quod namen mutatum dicere poffis. 

And again, 
Quod niſi declinare folerent, omnia deorſum 
Imbris uti guttæ caderent per inane profundum, 
Nec foret offenfus natus, nec plaga creata 
Principiis, ita nil unguam natura credſſet. 


Now 
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Now Seeds in downward Motion muſt decline, 

Tho' vary little from th' exacteſt Line; 

For did they ſtill move ſtrait, they needs muſt 
fall 

Like Drops of Rain, diſſolv'd and ſcatter'd all, 

For ever tumbling thro the mighty Space, 

And never join to make one ſingle Maſs. 


The ſecond Motive they had to introduce this 
gratuitous Declination of Atoms, the ſame Poet 
gives us in theſe Verſes, Lib. 2. 


Si ſemper motus connectitur omnts, 

Et vetere exoritur ſemper novus ordine certo; 
Nec declinando faciunt primordia motils 
Principium quoddam quod fati fdera rumpat, 
Ex infinito ne cauſam cauſa ſequatur ; 

Libra per terras unde hec animantibus, extat, 
Unde hæc eſt, inquam, fatis avolſa voluntas ? 


And {till one Motion to another join 

In certain Order, and no Seeds decline, 

And make a Motion fit to diſſipate 

The well-wrought Chains of Cauſes and ſtrong 
Fate; 

Whence comes that Freedom living Creatures 
find? 6 

Whence comes the Will ſo free, ſo unconfin'd, 

Above the Power of Fate? 


Beſides, did all Things move in direct Line, 8 


The Folly and Unreaſonablenefs of this ridi- 


$ culous and ungrounded Figment, I cannot bet- 
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ter diſplay and reprove than in the Words of 
Cicero, in the Beginning of his firſt Book De 
Finibus Bonorum & Malorum. This Declination 
(faith he) is altogether childiſhly feign'd, and 
yet neither doth it at all ſolve the Difficulty, or 
effect what they deſire: For, firſt, They fay the 
Atoms decline, and yet aſſign no Reaſon why. 
Now nothing is more ſhameful and unworthy 
a Natural Philoſopher [rp us Phyfico] than to 
aſſert any thing to be done without a Cauſe, or 
to give no Reaſon of it. Beſides, this is con- 
trary to their own Hypotheſis taken from Senſe, 
that all Weights do naturally move perpendi- 


cularly downwards. Secondly, Again ſuppoſing j 


this were true, and that there were ſuch a Decli- 
nation of Atoms, yet will it not effect what they 


intend ; for either they do all decline. and ſo | 


there will be no more Concourſe than if they did 
perpendicularly deſcend; or ſome decline, and 
tome fall plum down, which is ridiculouſly to 
aſſign diſtinct Offices and Taſks to the Atoms, 
which are all of the ſame Nature and Solidity. 
Again, in his Book De Fato, he ſmartly derides 
this fond Conceit thus; What Cauſe is there in 
Nature which turns the Atoms aſide? Or do 


they caſt Lots among themſelves which ſhall 
decline, which not? Or why do they decline the 


leaſt Interval that may be, and not a greater ? 
why not two or three Minima as well as one? 
Optare hoc quidem eſt non diſputare. For nei- 
ther is the Atom by any extrinſical Impulſe di- 
verted from its natural Courſe; neither can there 
be any Cauſe imagin'd in the Vacuity through 

which 
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which it is carried, why it ſhould not move di- 
rectly; neither is there any Change made in the 
Atom itſelf, that it ſhould not retain the Mo- 
tion natural to it, by Force of its Weight or 
Gravity. 

As for the whole Atomical Hypotheſis, either 


Epicurean or Democritick, I ſhall not, nor need 


I, ſpend Time to confute it; this having been 
already ſolidly and ſufficiently done by many 
learned Men, but eſpecially Dr. Cudworth, in 
his Intellectual Syſtem of the Univerſe, and the 
late Biſhop of Worceſter, Dr. Stilhngfleet, in 
his Origines Sacre. Only I cannot omit the Ci- 
ceronian Confutation thereof, which I find in 
the Place firſt quoted, and in the firſt and ſecond 
Books De Naturd Deorum, becauſe it may ſerve 
as a general Introduction to the following Par- 
ticulars. Such a turbulent Concourſe of Atoms 
could never, (faith he) une mundi ornatum effi- 
cere, compoſe ſo well-order'd and beautiful a 
Structure as the World; which therefore both 
in Greek and Latin hath from thence [ab ornatu 
& munditie| obtain'd its Name. And again 
molt fully and appoſitely in his ſecond De Nat. 
Deorum : If the Works of Nature are better, more 
exact and perfect, than the Works of Art, and Art 
eftects nothing without Reaſon, neither can the 
Works of Nature be thought to be effected with- 
out Reaſon ; for, is it not abſurd and incon- 
gruous, that when thou beholdeſt a Statue or 
curious Picture, thou ſhould'ſt acknowledge that 
Art was us'd to the making of it; or when thou 
ſeeſt the Courſe of a Ship upon the Waters, thou 

D 2 ſhouldit 
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ſhouldſt not doubt but the Motion of it is regu- 
lated and directed by Reaſon and Art; or when 
thou conſidereſt a Sun-dyal or Clock, thou 
ſhouldſt underſtand preſently, that the Hours 
are ſhewn by Art, and not by Chance; and yet 
imagine or believe, that the World, which com- 
prehends all theſe Arts and Artificers, was made 
without Counſel or Reaſon? If one ſhould car- 
ry into Scythia or Britain ſuch a Sphere as our 
Friend Pgſidonius lately made, each of whoſe 
Converſions did the ſame Thing in the Sun, and 
Moon, and other five Planets, which we ſee ef- 
fected every Night and Day in the Heavens, who 
among thoſe Barbarians would doubt that that 
Sphere was compos'd by Reaſon and Art? A 
Wonder then it muſt needs be, that there ſhould * 
be any Man found fo ſtupid and forſaken of Rea- 
ſon, as to perſuade himſelf, that this moſt beau- 
tiful and adorn'd World, was, or could, be pro- 
duced by the fortuitous Concourſe of Atoms. He 
that can prevail with himſelf to believe this, I 2 
do not ſee why he may not as well admit, that | 
if there were made innumerable Figures of the 
one and twenty Letters, in Gold, ſuppoſe, or 
any other Metal, and theſe well ſhaken and 
mixt together, and thrown down from ſome 
high Place to the Ground, they, when they light- 
ed upon the Earth, would be ſo diſpos'd and | 
rank'd that a Man might ſee and read in them | 
Ennius's Annals; whereas it were a great Chance 
if he ſhould find one Verſe thereof among them 
all: For if this Concourſe of Atoms could make a 
whole World, why may it not ſometimes make, 

and 
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and why hath it not ſomewhere or other in the 
Earth made, a Temple, or a Gallery, or a Por- 
tico, or a Houſe, ora City? which yet it is ſo far 
from doing, and every Man ſo far from be- 
lieving, that ſhould any one of us be caſt, ſup- 
poſe, upon a deſolate and, and find there a mag- 
nificent Palace, artficially contriv'd according to 
the exacteſt Rules of Architecture, and curi- 
ouſly adorn'd and furniſh'd, it would never once 
enter into his Head, that this was done by an 
Earthquake, or the fortuitous ſhuffling together 
of its component Materials ; or that it had ſtood 
there ever ſince the Conſtruction of the World, 
or firſt Cohæſion of Atoms; but would preſent- 
ly conclude, that there had been ſome intelligent 
Architect there, the Effect of whoſe Art and Skill 
it was. Or ſhould he find there but one ſingle 
Sheet of Parchment or Paper, an Epiſtle or Ora- 
tion written, full of profound Senſe, expreſs'd 
in proper and ſignificant Words, illuſtrated and 
adorn'd with elegant Phraſes; it were beyond 
the Poſſibility of the Wit of Man to perſuade 
him that this was done by the temerarious Daſh- 
es of an unguided Pen, or by the rude Scattering 
of Ink upon the Paper, or by the lucky Pro- 


jection of ſo many Letters at all Adventures; but 


he would be convinced by the Evidence of the 
Thing at firſt Sight, that there had been not on- 
ly ſome Man, but ſome Scholar there. 


The Carteſian Hypotheſis cn d and cenſur d 
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Epicurus and Democritus, I ſhould now proceed 
to give particular Inſtances of the Art and Wil- 
dom clearly appearing in the ſeveral Parts and 
Members of the Univerſe ; from which we may 
juſtly infer this general Concluſion of the Pſal- 
miſt, In Wiſdom haſt thou made them all: But 
that there is a Sort of profeſſed Theiſts, I mean 
Monſ. Des Cartes, and his Followers, who en- 
deavour to difarm us of his decretory Weapon 
to evacuate and exterminate this Argument, 
which hath been fo ſucceſsful in all Ages to de- 
monſtrate the Exiſtence, and enforce the Belief 
of a Deity, and to convince and filence all Athe- 
iſtick Gainſayers. And this they do, 

Firſt, By excluding and baniſhing all Conſi- 
deration of final Cauſes from Natural Philoſo- 
phy, upon Pretence, that they are all and eve- 
ry one in particular undiſcoverable by us; and 
that it is Raſhneſs and Arrogance in us to think 
we can find out God's End, and be Partakers of 
his Councils. Argue ob hanc unicam rationem, 
totum illud cauſarum genus quod d fine peti ſolet, 
in rebus Phyſicis nullum uſum habere exiſtimo; non 
enim abſque temeritate me puto inveſtigare poſſes 


fines Dei. Medit. Metaph. And for this only 


Reaſon, I think, all that Kind of Cauſes which 15 
wont to be taken from the End, to bave no Uſe in 
Phy/jics or natural Matters; for I cannot with- 
out Raſhneſs think myſelf able to find out the Ends 
of God. And again, in his Principles of Phile- 


bl ; Nullas unquam rationes circa res Naturales, 


a fine quem Deus aut Natura in ts faciendis fibi 


propeſuit, admittimus, quia non tantum nobis de- 
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bemus arrogare ut ejus Conciliorum participes eſſe 


poſſimus. We can by no Means admit any Reaſons 


about natural Things, taken from the End which 
God or Nature propos'd to themſelves in making of 
them ; becauſe we ought not to arrogate ſo much to 
ourſelves, as to think we may be Partakers of bis 
Counſels. And more expreſly in his fourth Anſwer, 
viz. to Gaſſendus's Objections ; Nec fingi poteſt, 
aliguos Det fines magis quam alios in propatuh eſſe ; 
omnes enim imperſcrutabili ejus Sapientiæ abyſſo ſunt 
eodem modo reconditi; That is, Neither can nor 
ought we to feign or imagine that ſome of God's 
Ends are more manifeſt than others ; for all he in 
like Manner, or equally hidden, in the unſearchable 
Abyſs of his Wiſdom. 

This confident Aſſertion of Des Cartes is ful- 
ly examin'd and reprov'd by that honourable and 
excellent Perſon, Mr. Boyle, in his Dz/qui/ition 
about the final Cauſes of natural Things, Sect. 1. 
from page 10. to the End; and therefore 1 
ſhall not need fay much to it, only in brief this, 
that it ſeems to me falſe, and of evil Conſequence, 
as being derogatory from the Glory of God, and 
deſtructive of the Acknowledgment and Belief 
of a Deity. 

For firſt, Seeing (for Inſtance) that the Eye 
is employ'd by Man and all Animals for the 
Uſe of Viſion, which, as they are fram'd, is ſo 
neceſſary for them, that they could not live 
without it; and God Almighty knew that it 
would be ſo; and feeing it is fo admirably fit- 
ted and adapted to this Uſe, that all the Vit and 
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Art of Men and Angels could not have contriv'd 
it better, if ſo well; it muſt neds be highly 
abſurd and unreaſonable to affirm, either that 
it was not deſign'd at all for this Uſe, or that it 
is impoſſible tor Man to know whether it was 
or not. | 

Secondly, How can Man give Thanks and 
Praiſe to God for the Uſe of his Limbs and Sen- 
ſes, and thoſe his good Creatures which ſerve 
for his Suſtenance, when he cannot be ſure they 
were made in any Reſpect for him; nay, when 
'tis as likely they were not, and that he doth 
but abuſe them to ſerve Ends for which they 
were never intended ? 

Thirdly, This Opinion, as I hinted before, 
ſuperſedes and caſſates the beſt Medium we have 
to demonſtrate the Being of a Deity, leaving us 
no other demonſtrative Proof but that taken 
from the innate Idea; which, if it be a Demon- 
ſtration, is but an obſcure one, not ſatisfying 
many of the Learned themſelves, and being too 
ſubtle and metaphyſical to be apprehended by vul- 
gar Capacities, and conſequently of no Force 

o perſuade and convince them. 

| Secondly, They endeavour to evacuate and 
diſannul our great Argument, by pretending to 
| ſolve all the Phenomena of Nature, and to give 
an Account of the Production and Efformation 
of the Univerſe, and all the corporeal Beings 
therein, both celeſtial and terreſtrial, as well 
animate as inanimate, not excluding Animals 
themſelves, by a ſlig ht Hypotheſis of Matter fo 
and fo divided and . The Hypothe/; 2 

ave 
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have in Des Cartes's Principles of Philoſophy, Part 2. 
All the Matter of this viſible World is by him 
ſuppoſed to have been at firſt divided by God into 
Parts nearly equal to each other, of a mean Sige, 
viz. about the Bigneſs of thoſe whereof the Hea- 
venly Bodies are now compounded ; all together 
having as much Motion as is now found in the 
World ; and theſe to have been equally moved ſeve- 
rally every one by itſelf about its own Center, and 
among one another, ſo as to compoſe a fluid Body; ; 
and alſo many of them jointly, as in company, 
about ſeveral other Points ſo far diſtant from one 
another, and in the ſame Manner diſposd as the 
Centers cf the fix'd Stars now are. So that God had 
no more to do than to create the Matter, divide 
it into Parts, and put it into Motion, according 
to ſome few Laws, and that would of itſelf 
produce the World, and all Creatures therein. 
For a Confutation of this Hypotheſis, I might 
refer the Reader to Dr. Cudworth's Syitem, 
p. 603, 604. but for his Eaſe I will tranſcribe the 
Words: God, in the mean Time, ſtanding 
by as an idle Spectator of this Luſus Atomorum, 
this ſportful Dance of Atoms, and of the various 
Reſults thereof, Nay, theſe mechanick Ti heiſts 
have here quite outſtripped and out- done the A-o- 
mich Theiſis themſelves, they being much more 
extravagant than ever thoſe were; for the pro- 
feſſed Atheiſts durit never venture to affirm, that 
this regular Sy/fem of Things reſulted from the 
fortuitous Motions of Atoms at the very firſt, 
before they had for a long Time together pro- 
duced many other inet Combinations, or aggregate 
Forms 
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Forms of particular Things, and 1onſen/ical Syſtems 
of the Whole; and they ſuppos'd alſo, that the 
Regularity of Things here in this World would 
not always continue ſuch neither, but that ſome 
Time or other, Confuſion and Diſorder will break 
in again. Moreover, that beſides this World 
of ours, there are at this very Inſtant innume- 
rable other Worlds zrregu/ar, and that there is 
but one of a Thouſand, or ten Thouſand among 
the infinite Worlds that have ſuch Regularity in 
them ; the Reaſon of all which is, becaule it 
was generally taken for granted, and look'd 
upon as a common Notion, that 7 2:79 4s #, 
T2 auTuATS Bol ga gw yea), as Ariſtotle ex- 
preſſeth it ; none of thoſe Things which are from 
Fortune, or Chance, come to paſs always alike. 
But our mechanick Theiſts will have their Atoms 
never ſo much as once to have fumbled in theſe 
their Motions, nor to have produced any inept 
Syſtem, or incongruous Forms at all, but from 
the very firſt all along to have taken up their 


Places, and ranged themſelves ſo orderly, me- 


thodically and directly, as that they could not 
poſſibly have done it better had they been dire- 
cted by the moſt perfect Wiſdom. Wherefore 
theſe Atomick Theijts utterly evacuate that grand 
Argument for a God taken from the Phanome- 
non of the artificial Frame of Things, which hath 
been ſo much inſiſted upon in all Ages, and 
which commonly makes the ſtrongeſt Impreſſion 
of any other upon the Minds of Men, Fc. the 
Atheiſts, in the mean Time, laughing in their 
Sleeves, and not a little triumphing to ſee the 


Cauſe 
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Cauſe of Theiſm thus betray'd by its profeſs'd 
Friends and Aſſerters, and the grand Argument 
for the ſame totally ſlurr'd by them, and fo their 
Work done, as it were, to their Hands. 

Now as this argues the greateſt Inſenſibility of 
Mind, or Sottiſhneſs and Stupidity in pretended 
Theiſts, not to take the leaſt Notice of the regular 
and artificial Frame of Things, or of the Signa- 
tures of the Divine Art and Wiſdom in them, nor 
to look upon the World and Things of Nature with 
any other Eyes than Oxen and Horſes do; fo 
are there many Phænomena's in Nature, which be- 
ing partly above the Force of theſe mechanick 
Powers, and partly contrary to the fame, can 
therefore never be ſolved by them, nor without 


final Cauſes, and ſome vital Principles: As for Ex- 


ample, that of Gravity, or the Tendency of Bo- 
dies downward, the Motion of the Diaphragm in 
Reſpiration, the Sy/fole and Diaſtole of the Heart, 
which is nothing but a Muſcular Conſtriction 
and Relaxation, and therefore not mechanical 
but vital, We might alſo add, among many 
others, the Interſection of the Planes of the 
Equator and Echptick, or the Earth's diurnal 
Motion upon an Axis not parallel to that of the 
Ecliptick, nor perpendicular to the Plane there- 
of: For tho' Des Cartes would need imagine 
this Earth of ours once to have been a Sun, and 
ſo itſelf the Centre of a leſſer Vortex, whoſe 
Axis was then directed after this Manner, and 
which therefore ſtill kept the ſame Site or Po- 
ſture, by Reaſon of the ſtrait Particles finding 
no fit Poxes, or Traces, for their Paſſages through 


it, 
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it, but only in this Direction; yet does he himſelf 
confeſs, that becauſe theſe two Motions of the 
Earth, the Annual and Diurnal, would be much 
more conveniently made upon parallel Axes, 
therefore, according to the Laws of Mechaniſm, 
they ſhould be perpetually brought nearer and 
nearer together, till at length the Equator and 
Ecl:ptick come to have their Axes parallel; which, 
as it hath not yet come to paſs, fo neither hath 
there been for theſe laſt Two Thouſand Years 
(according to the beſt Obſervations and Judg- 
ments of Aſtronomers) any nearer Approach 
made of them one to another. Wherefore the 
Continuation of theſe two Motions of the Earth, 
the Annual and Diurnal, upon Axes not parallel, 
is reſolvable into nothing but a final and mental 
Cauſe, or the . BiAmgay, becauſe it was beſt it 
ſhould be ſo, the Variety of the Seaſons of the 
Year depending thereupon. But the greateſt of 
all the particular Phenomena, is the Formation 
and Organization of the Bodies of Animals, con- 
fiſting of ſuch Variety and Curioſity, that theſe 
mechanick Philoſophers being no way able to 
give an Account thereof from the neceſſary Mo- 
tion of Matter, unguided by Mind for Ends, pru- 
dentially therefore break off the Syſtem there, 
when they ſhould come to Animals, and fo leave 
it altogether untouch'd. We acknowledge indeed 
there is a Poſthumous Piece extant, imputed to 
Cartes, and entitled, De la Formation du Fetus, 
wherein there is ſome Pretence made to ſolve all 
this fortuitous Mechaniſm. But as the Theo- 
ry thereof is built wholly upon a falſe Suppo- 


ſition, 
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ſition, ſufficiently confuted by our Harvey, in 
his Book of Generation, That the Seed doth ma- 
terially enter into the Compoſition of the Egg; ſo 
is it all along precarious and exceptionable : Nor 
doth it extend at al! to Differences that are in 
ſeveral Animals, nor offer the leaſt Reaſon wh 

an Animal of one Species might not be form'd 
out of the Seed of another. Thus far the Doctor, 
with whom for the main I do conſent. I ſhall 
only add, that Natural Philoſophers, when they 
endeavour to give an Account of any of the 
Works of Nature, by preconceived Principles of 
their own, are for the moſt part groſsly miſtaken, 
and confuted by Experience ; as Des Cartes in a 
Matter that lay before him, obvious to Senſe, 
and infinitely more eaſy to find out the Cauſe 
of, than to give an Account of the Forma- 
tion of the World; that is, the Pulſe of the 
Heart, which he attributes to an Ebullition and 
ſudden Expanſion of the Blood, in its Ventri- 
cles, after the Manner of the Milk, which 
being heated to ſuch a Degree, doth ſuddenly, 
and as it were all at once, fluſh up and run 
over the Veſſel, Whether this Ebullition be 
caus'd by a Nitro-Sulphureous Ferment lodg'd 
eſpecially in the left Ventricle of the Heart, 
which mingling with the Blood, excites ſuch 
an Ebullition, as we ſee made by the Mixture 
of ſome chymical Liquors, viz. Oil of Vitriol, 
and deliquated Salt of Tartar ; or, by the vital 
Flame warming and boiling the Blood. But 
this Conceit of his is contrary both to Rea- 
ſon and Experience : For, firſt, it is altogether 
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unreaſonable to imagine and affirm that the cool 
venal Blood ſhould be heated to ſo high a Degree 
in ſo ſhort a Time as the Interval of two Pulſes, 
which is leſs than the fixth Part of a Minute. 
Secondly, in cold Animals, as for Example, Eels, 
the Heart will beat for many Hours after it is 
taken out of the Body, yea, tho' the Ventricle 
be opened, and all the Blood ſqueez'd out. 
Thirdly, The Proceſs of the Fibres which com- 
pound the Sides of the Ventricles running in 
Spiral Lines from the Tip to the Baſe of the 
Heart, ſome one Way, and ſome the contrary, 
do clearly ſhew that the Sy/fole of the Heart is 
nothing but a Muſcular Conſtriction, as a Purſe 
is ſhut by drawing the Strings contrary-ways ; 
which is alſo confirmed by Experience : For it 
the Vertex of the Heart be cut off, and a Fin- 
ger thruſt up into one of the Ventricles, in 
every Sy/tole the Finger will be ſenſibly and ma- 
nifeſtly pinch'd by the Sides of the Ventricle. 
But for a full Confutation of this Fancy, I refer 
the Reader to Dr. Lower's Treatiſe De Corde, 


cap. 2. and Des Cartes's Rules concerning the 


transferring of Motion from one Body in Motion 
to another in Motion, or in Reſt, are the moſt of 
them by Experience found to he falſe; as they 
affirm who have made Trial of them. 

The Pulſe of the Heart Dr. Cudworth would 
have to be no Mechanical, but a Vital Motion, 
which to me ſeems probable, becauſe it is not 
under the Command of the Will; nor are we 
conſcious of any power to cauſe, or to reſtrain it, 
but it is carried on and continued without our 
Know- 
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Knowledge, or Notice; neither can it be cauſed 
by the Impulſe of any external Movent, unleſs it 
be Heat. But how can the Spirit, agitated by 
Heat, unguided by a vrt Principle, produce ſuch 
a regular reciprocal Motion? If that Site which 
the Heart and its Fibres have in the Diaſtole be 
moſt natural to them, (as it ſeems to be) why 
doth it again contract itſelf, and not reſt in that 
Poſture ? If it be once contracted in a Sy/tole by 
the Influx of the Spirits, why, the Spirits conti- 
nually flowing in without Let, doth it not al- 
ways remain fo ? [for the Sy/ole ſeems to reſemble 
the forcible Bending of a Spring, and the D:aftole 
its flying out again to its natural Site.] What 
is the Spring and principal Efficient of this Reci- 
procation ? What directs and moderates the 
Motions of the Spirits ? They being but ſtupid 


and ſenſeleſs Matter, cannot of themſelves con- 


tinue any regular and conſtant Motion, without 
the Guidance and Regulation of ſome intelligent 
Being. You will ſay, What Agent is it which 
you would have to effect this? The ſenſitive 
Soul it cannot be, becauſe that is indiviſible; 
but the Heart when ſeparated wholly from the 
Body in ſome Animals, continues till to pulſe 
for a conſiderable Time : Nay, when it hath quite 
ceaſed, it may be brought to beat a-new by the 
Application of warm Spittle, or by pricking it 
gently with a Pin, or Needle. I anſwer, it may 


be in theſe Inſtances, the ſcattering Spirits re- 


maining in the Heart, may for a Time, being 
agitated by the Heat, cauſe theſe faint Pulſations; 
tho' I ſhould rather attribute them to a pla/tick 

Nature, 
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Nature, or vital Principle, as the Vegetation of 
Plants mult alſo be. 

But, to proceed, neither can I wholly ac- 
quieſce i in the Hypotheſis of that Honourable and 
deſervedly Famous Author, I formerly had Occa- 
ſion to mention, which 1 find in his free Enquiry 
into the vulgar Notion of Nature, p. 77, 78. de- 
liver'd in theſe Words. I think it probable, 

© that the great and wiſe Author of Things did, 
« when he firſt form'd the Univerſe and undi- 
* ſtinguiſh'd Matter into the World, put its Parts 
* into various Motions, - whereby they were ne- 
* ceſſarily divided into numberleſs Portions of 
* differing Bulks, Figures, and Situations, in Re- 
e ſpect of each other: And that by his infinite 
*« Wiſdom and Power, he did ſo guide and over- 
« rule the Motions of theſe Parts, at the Begin- 
* ning of Things, as that (whether in a ſhorter 
* or a longer Time, Reaſon cannot determine) 
* they were finally diſpoſed into that beautiful 
* and orderly Frame that we call the World; 
* among whoſe Parts ſome were ſo curiouſly 
* contriv'd, as to be fit to become the Seed, or 
« ſeminal Principles, of Plants and Animals. 
* And, I further conceive, that he ſettled ſuch 
bs Laws, or Rules, of local Motion among the 
Parts of the Univerſal Matter, that by his or- 
* dinary and preſerving Concourle, the ſeveral 
* Parts of the Univerſe thus once compleated, 
* ſhould be able to maintain the great Con- 
* {trution, or Syſtem, and Oeconomy of the 
% Mundane Bodies, and propagate the Species 
104 * of living Creatures.” The ſame Hypothefis he 
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repeats again, pag. 124, 125. of the ſame Trea- 
tile. 

This Hypothefis, I fay, I cannot fully acquieſce 
in, becauſe an intelligent Being ſeems to me 
requiſite to execute the Laws of Motion: For 
firſt, Motion being a fluent Thing, and one Part 
of its Duration being abſolutely independent 
upon another, it doth not follow, that becauſe 
any thing moves this Moment, it muſt neceſ- 
farily continue to do ſo the next, unleſs it 
were actually poſſeſs d of its future Motion, 
which is a Contradiction; but it ſtands in as 
much Need of an Efficient to preſerve and con- 
tinue its Motion, as it did at firſt to produce it. 
Secondly, Let Matter be divided into the ſub- 
tileſt Parts imaginable, and theſe be mov'd as 
ſwiftly as you will, it is but a ſenſeleſs and ſtu- 
pid Being ſtill, and makes no nearer approach 
to Senſe, Perception, or vital Energy, than it 
had before; and do but only ſtop the internal 
Motion of its Parts, and reduce them to. Ret, 
the fineſt and molt ſubtile Body that is, may be- 
come as groſs, and heavy, and ſtiff, as Steel, or 
Stone. And, as for any external Laws, or eſta- 
bliſh'd Rules of Motion, the ſtupid Matter is 
not capable of obſerving, or taking any Notice of 
them, but would be as ſullen as the Moun- 
tain was that Mahomet commanded to come 
down to him ; neither can thoſe Laws execute 
themſelves: Therefore there muſt, beſides 
Matter and Law, be ſome Efficient, and that 
either a Quality, or Power, inherent in the Mat- 
ter itſelf, which is hard to conceive, or ſome 

E external 


co The Wisdom of GOD Part J. 


external intelligent Agent, either God himſelf 
immediately, or ſome Plaſtic Nature. 

Happening lately to read The Chriſtian Vir- 
tuoſo, written by the fame Author of the Enquiry 
into the vulgar Notions of Nature, (the illuſtri- 
ous Mr. Boyle) I find therein theſe Words: 
* Nor will 5 Force of all that has been ſaid 
for God's ſpecial Providence be eluded, by 
* ſaying, with ſome Deiſts, That after the firſt 
* Formation of the Univerſe, all Things were 
brought to paſs by the ſettled Laws of Nature. 
* For though this be confidently, and not with- 
out Colour, pretended, yet, I confeſs, it doth 
not ſatisfy me: For I look upon a Law as 
a Moral, not Phyſical Cauſe, as being indeed 
« but a notional Thing, according to which an 
intelligent and free Agent is bound to regulate 
* its Actions. But inanimate Bodies are utterly 
** uncapable of underſtanding what it is, or what 

it enjoins, or when they act conformably, or 
** unconformably to it: Therefore the Actions 
of inanimate Bodies, which cannot incite, or 
* moderate their own Actions, are produced by 
real Power, not by Laws.” 

All this being conſonant to what I have here 
written, againſt what I took to be this Honour- 
able Perſon's Hypotheſis, I muſt needs, to do him 
Right, acknowledge myſelf miſtaken ; perceiving 
now, that his Opinion was, that God Almighty 
did not only eſtabliſh Laws and Rules of local 
Motion among the Parts of the univerſal Mat- 
ter, but did, and does alſo himſelf, execute 


them, or move the Parts of Matter, according 
3 tO 


* 


cc 


cc 


r . oy 


2 N U 
2 


Part I. in the CREATILOR. 51 
to them: So that we are in the main agreed, 
differing chiefly about the Agent that executes 
thoſe Laws, which he holds to be God himſelf 
immediately, we a Plaſtick Nature; for the 
Reaſons alledg'd by Dr. Cudworth, in his Sy- 
ſtem, -pag. 149. which are, Firſt, Becauſe the 
former, according to vulgar Apprehenſion, would 
render the Divine Providence operoſe, ſolicitous, 
and diſtractious; and thereby make the Belief 
of it entertain'd with greater Difficulty, and 
give Advantage to Atheiſts. Secondly, It is not 
ſo decorous in Reſpect of God, that he ſhould 
awT&pyay a rare, ſet his own Hand, as it were, to 
every Work, and immediately do all the mean- 
eſt and trifling'ſt Things himſelf drudgingly, 
without making Uſe of any inferior or ſubordi- 
nate Miniſter, Theſe two Reaſons are plauſible, 
but not. cogent; the two following are of 
greater Force, Thirdly, The flow and gradual 
Proceſs that 1s in the Generation of Things, which 
would ſeem to be a vain and idle Pomp, or tri- 
fling Formality, if the Agent were omnipotent. 
Fourthly, Thoſe & uapmucnn, as Ariſtotle calls 
them, thoſe Errors and Bungles which were com- 
mitted when the Matter is inept, or contumacious, 
as in Monſters, &c. which argue the Agent not 
to be irreſiſtible; and that Nature is ſuch a Thing 
as is not altogether uncapable, as well as human 
Art, of being ſometimes fruſtrated and diſap- 
pointed by the Indiſpoſition of the Matter: 
Whereas an omnipotent Agent would always do 
its Work infallibly and irreſiſtibly, no Inepti- 
tude, or Stubborneſs of the Matter being ever 

E : able 
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able to hinder ſuch an one, or make him bungle, 
or fumble in any thing. So far the Doctor. For 
my Part, I ſhould make no Scruple to attribute 
the Formation of Plants, their Growth and Nu- 
trition, to the vegetable Soul in them; and like- 
wiſe the Formation of Animals, to the Vegetative 
Power of their Souls; but that the Segments 
and Cuttings of ſome Plants, nay, the very 
Chips and ſmalleſt Fragments of their Body, 
Branches, or Roots, will grow and become per- 
fect Plants themſelves, and fo the vegetable Soul, 
if that were the Architect, would be diviſible, 
and conſequently no ſpiritual, or intelligent Be- 
ing; which the Plaſtic Principle muſt be, as we 
have ſhewn: For that muſt prefide over the 
whole Oeconomy of the Plant, and be one ſin- 
ole Agent, which takes care of the Bulk and 
Figure of the Whole, and the Situation, Figure, 
Texture of all the Parts, Root, Stalk, Branches, 
Leaves, Flowers, Fruit, and all their Veſſels 
and Juices, I therefore incline to Dr. Cudworth's 
Opinion, that God uſes for theſe Effects the ſub- 
ordinate Miniſtry of ſome inferior Plaſtic Na- 
ture; as, in his Works of Providence, he doth of 
Angels. For the Deſcription whereof I referthe 
Reader to his Syſtem. 

Secondly, In particular I am difficult to be- 
lieve, that the Bodies of Animals can be form'd 
by Matter divided and mov'd by what Laws 
you will, or can imagine, without the immediate 
Preſidency, Direction, and Regulation of ſome 
intelligent Being. In the Generation, or firſt For- 
mation of, ſuppoſe, the human Body out of 
; (tho' 
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(tho' not an homogeneous Liquor, yet) a fluid 
Subſtance, the only material Agent, or Mover, 
is a moderate Heat. Now how this, by pro- 
ducing an inteſtine Motion in the Particles of the 
Matter, which can be conceiv'd to differ in no- 
thing elſe but Figure, Magnitude, and Gravity, 
ſhould, by virtue thereof, not only ſeparate 
the Heterogeneous Parts, but aſſemble the Ho- 
mogeneous into Maſſes, or Syſtems, and that 
not each Kind into one Maſs, but into many 
and disjoin'd Ones, as it were ſo many Troops ; 
and that in each Troop the particular Par- 
2 ticles ſhould take their Places, and caſt them- 
= ſelves into ſuch a Figure; as for Example, the 
Bones, being about 3oo, are form'd of various 
| Sizes and Shapes, ſo ſituate and connected, as to 
be ſubſervient to many hundred Intentions and 
Uſes, and many of them conſpire to one and the 
* ſame action, and all this contrarily to the Laws 
of Specifick Gravity, in whatever Poſture the 
* Body be form'd; for the Bones, whoſe compo- 
nent Parts are the heavier, will be above ſome 

| Parts of the Fleſh which are the lizhter ; how 
much more then, ſeeing it is form'd with the 
Head, (which for its Bigneſs is the heavieſt of 
all the Parts) uppermoſt, This, I ſay, I cannot 
by any Means conceive. I might inſtance in 
all the Homogeneous Parts of the Body, either 
sites and Figures, and aſk by what imaginable 
Laws of Motion their Bulk, Figure, Situation, 
and Connection can be made out? What Ac- 
count can be given of the Valves, of the Veins 
and Arteries of the Heart, and of the Veins 
E 3 | clic- 
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elſewhere, and of their Situation ; of the Fi- 

ure and Conſiſtency of all the Humours and 
ee of the Eye, all conſpiring and ex- 
actly fitted to the Uſe of Seeing? But I have 
touch'd upon that already, and ſhall diſcourſe 
it largely afterward. You will aſk me, Who, 
or what, is the Operator in the Formation of the 
Bodies of Man, and other Animals? I anſwer, 
The ſenſitive Soul itſelf, if it be a ſpiritual and 
immaterial Subſtance, as I am inclinable to be- 
lieve; but if it be material, and conſequent- 
ly the whole Animal but a mere Machine, or 
Automaton, as I can hardly admit, then muſt we 
have recourſe to a Plaſtick Nature, 

That the Soul of Brutes is material, and the 
whole Animal, Soul and Body, but a mere Ma- 
chine, is the Opinion, publickly own'd and de- 
clar'd, of Des N Gaſſendus, Dr. Willis, and 
others. The fame is alſo neceſſarily conſequent 
upon the Doctrine of the Peripateticks, viz. 
That the ſenſitive Soul is educed out of the Power 


of the Matter; for nothing can be educed out 5 


of the Matter but what was there before; which 
muſt be either Matter, or ſome Modification 
of it. And therefore they cannot grant it to 
be a ſpiritual Subſtance, unleſs they will aſſert 
it to be educed out of nothing. This Opinion, 
J ſay, I can hardly digeſt: I ſhould rather think, 
Animals to be endu'd with a lower Degree 
of Reaſon, than that they are mere Machines, 
I could inſtance in many Actions of Brutes, 
that are hardly to be accounted for with- 
out Reaſon and Argumentation ; as that com- 
monly 
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monly noted of Dogs, that running before their 
Maſters, they will ſtop at a Divarication of the 
Way, 'till they ſee which Hand their Maſters will 
take; and that when they have gotten a Prey, 
which they fear their Maſters will take from them, 
they will run away and hide it, and afterwards 
return to it. What Account can be given why a 
Dog, being to leap upon a Table which he ſees 
to be too high for him toreach at once, if a Stool, 
or Chair, happens to ſtand near it, doth firſt 
mount up that, and from thence the Table? If 
he was a Machine, or Piece of Clockwork, and 
this Motion caus'd by the ſtriking of a Spring, 
there is no Reaſon imaginable why the Spring 
being ſet on Work, ſhould not carry the Ma- 
chine in a right Line toward the Object that 

ut it in Motion, as well when the Table is 

igh as when it is low; whereas I have often ob- 
ſerv'd the firſt Leap the Creature hath taken up 
the Stool, not to be directly toward the Table, 
but in a Line oblique, and much declining from 
the Object that mov'd it, or that Part of the Ta- 
ble on which it ſtood. 

Many the like Actions there are, which I 
ſhall not ſpend Time to relate. Should this be 
true, that Beaſts were Automata, or Machines, 
they could have no Senſe, or Perception of Plea- 
ſure, or Pain, and conſequently no Cruelty could 
be exercis'd towards them; which is contrary 
to the doleful Significations they make when 
beaten, or tormented, and contrary to the com- 
mon Senſe of Mankind, all Men naturally pity- 


ing them, as apprehending them to have ſuch a 
E 4 Senſe 
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Senſe and Feeling of Pain and Miſery as them- 
ſelves have; whereas no Man is troubled to 
ſee a Plant torn, or cut, or ſtampt, or man- 
gled how you pleaſe; and at laſt ſeemingly con- 
trary to the Scripture too; for it is ſaid, Prov. 
xii. 10. A righteous Man regardeth the Life of his 
Beaſt, but the tender Mercies of the Wicked are 
cruel, The former Clauſe is uſually Engliſh'd, 
A good Man 1s merciful to his Beaſt; which is 
the true Expoſition of it; as appears by the 
oppoſite Clauſe, that the Wicked are cruel. What 
lets then can be inferr'd from this Place, than 
that Cruelty may be exercis'd towards Beaſts, 
which, were they mere Machines, it could not 
be? To which I do not ſee what can be anſwer'd, 
but that the Scripture accommodates itſelf to the 
common, tho” falſe, Opinion of Mankind, who 
take theſe Animals to be endued with Senſe of 
Pain, and think that Cruelty may be exercis'd 
towards them; tho”, in reality, there is no ſuch 
thing : Beſides, having the ſame Members and 
Organs of Senſe as we have, it is very probable 
they have the fame Senſations and Perceptions 
with us, To this Des Cartes anſwers, or in- 
deed faith, he hath nothing to anſwer ; but 
that if they think as well as we, they have an 
immortal Soul as well as we: Which is not 
at all likely, becauſe there is no Reaſon to be- 
lieve it of ſome Animals without believing it 
of all; whereas there are many too imperfect to 
believe it of them, ſuch as are Oyfters, and 
Sponges, and the like. To which I anſwer, That 
there is no Neceſſity they ſhould be immortal, 

be- 
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becauſe it is poſſible they may be deſtroy'd, or 
annihilated. But I ſhall not wade further into 
this Controverſy, becauſe it is beſide my Scope, 
and there hath been as much written of it 
already, as I have to ſay, by Dr. Moore, Dr. 
Cudworth, Des Cartes, Dr. Wilks, and others, 
Pro and Con. 


Of the viſible Works of God, and their Diviſion. 


I come now to take a View of the Works of 
the Creation, and to obſerve ſomething of the 
Wiſdom of God diſcernible in the Formation of 
them, in their Order and Harmony, and in their 
Ends and Uſes: And firſt, I ſhall run them 
over ſlightly, remarking chiefly what is obvi- 
ous and expos'd to the Eyes and Notice of the 
more careleſs and incurious Obſerver, Second- 
ly, I ſhall ſelect one or two particular Pieces, 
and take a more exact Survey of them; tho 
even in theſe, more will eſcape our Notice than 
can be diſcover'd by the moſt diligent Scrutiny; 
for our Eyes and Senſes, however arm'd or 
aſſiſted, are too groſs to diſcern the Curioſity 
of the Workmanſhip of Nature, or thoſe mi- 
nute Parts by which it acts, and of which Bo- 
dies are compos' d; and our Underſtanding too 
dark and infirm to diſcover and comprehend all 
the Ends and Uſes to which the infinitely wiſe 
Creator did deſign them. 

But before I proceed, being put in Mind 
thereof by the Mention of the Aſſiſtance of our 
Eyes, I cannot omit one general Obſervation 
concerning the Curioſity of the Works of Na- 
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ture in Compariſon of the Works of Art, which 
I ſhall propoſe in the late Biſhop of Chefter's 
Words, (Treatiſe of Natural Religion, Lib. 1. c. 6.) 


"SL 


40 


The Obſervations which have been made in 
theſe latter Times by the Help of the Micro- 


« ſcope, ſince we had the Uſe and Improvement 
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of it, diſcover a vaſt Difference between 
Natural and Artificial Things. Whatever is 
Natural, beheld thro' that, appears exquiſitely 
form'd, and adorn'd with all imaginable Ele- 
gancy and Beauty. There are ſuch inimita- 
ble Glidings in the ſmalleſt Seeds of Plants, 
but eſpecially in the Parts of Animals, in the 
Head, or Eye, of a ſmall Fly; ſuch Accu- 
racy, Order, and Symmetry in the Frame of 
the utmoſt minute Creatures, a Louſe, for Ex- 
ample, or a Mite, as no Man were able to con- 
ceive without ſeeing of them. Whereas the 


moſt curious Works of Art, the ſharpeſt and 


fineſt Needle, doth appear as a blunt rough 
Bar of Iron, coming from the Furnace, or the 
Forge: The moſt accurate Engravings, or Em- 
boſments, ſeem ſuch rude, bungling, and de- 
form'd Work, as if they had been done with a 
Mattock, or Trowel; ſo vaſt a Difference is 
there betwixt the Skill of Nature, and the 
Rudeneſs and Imperfection of Art. I might 
add, that the Works of Nature, the better 
Lights and Glaſſes you uſe, the more clear 


and exactly form'd they appear : whereas the 


Effects of human Art, the more curiouſly they 
are view'd and examin'd, the more of Defor- 
mity they diſcover.” 


This 


* 
Sf 
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This being premiſed, for our more clear and 
diſtinct Proceeding in our curſory View of the 
Creation, I ſhall rank the Parts of this material 
and viſible World under ſeveral Heads. Bodies 
are either inanimate or animate. Inanimate Bo- 
dies are either cele/tial or terreſtrial. Celeſtial, 
as the Sun, Moon, and Stars; Trreſtrial, are ei- 
ther /imple, as the four Elements, Fire, Water, 
Earth, and Air; or mixt, either imperfectiy, as 
the Meteors or more perfectly, as Stones, Metals, 
Minerals, and the like. Animate Bodies are ei- 
ther ſuch as are endued with a Vegetative Soul, 
as Plants; or a Senſitive Soul, as the Bodies of 
Animals, Birds, Beaſts, Fiſhes, and Inſects; or a 
Rational Soul, as the Budy of Man, and the Ve- 
hicles of Angels, if any ſuch there be. 

I make uſe of this Diviſion to comply with 
the common and receiv'd Opinion, and for ea- 
ſier Comprehenſion and Memory; tho' I do not 
think it agreeable to Philoſophick Verity and 
Accuracy, but do rather incline to the Atomick 
Hypotheſis: For theſe Bodies, we call Elements, 
are only the Ingredients of mix'd Bodies ; nei- 
ther are they abſolutely ſimple themſelves, as 
they do exiſt in the World, the Sea Water con- 
taining a copious Salt manifeſt to Senſe; and 
both Sea and Freſh-water ſufficing to nouriſh 
many Species of Fiſh, and conſequently con- 
taining the various Parts of which their Bodies 
are compounded. And I believe there are many 
Species of Bodies which the Peripateticłs call 
mix'd, which are as ſimple as the Elements them- 
ſelves, as Metals, Salts, and ſome Sorts of 


Stones. 
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Stones, I ſhould therefore, with Dr. Grew, and 
others, rather attribute the various Species of 
inanimate Bodies to the divers Figures of the 
minute Particles of which they are made up: 
And the Reaſon why there is a Set, and con- 
ſtant Number of them in the World, none de- 
ſtroy'd, nor any new ones produc'd, I take to be, 
becauſe the Sum of the Figures of thoſe minute 
Bodies into which Matter was at firſt divided, 
is determinate and fix'd, 2. Becauſe thoſe mi- 
nute Parts are indiviſible, not abſolutely, but by 
any natural Force; fo that there neither is, nor 
can be, more or fewer of them : For were they 
diviſible into ſmall and diverſly-figured Parts by 
Fire, or any other natural Agent, the Species of 
Nature muſt be confounded, ſome might be loſt 
and deſtroy'd, but new ones would certainly 
be produc'd ; unleſs we could ſuppoſe theſe new 
diminutive Particles ſhould again aſſemble and 
marſhal themſelves into Corpuſcles of ſuch 
Figures as they compounded before ; which I 
ſee no Poſſibility for them to do, without ſome 
O40; Bord ung vs to direct them: Not that I think 
theſe inanimate Bodies do conſiſt wholly of one 
Sort of Atoms, but that their Bulk conſiſts main- 
ly or chiefly of one Sort. But whereas it may 
be objected that Metals (which of all others 
ſeem to be moſt ſimple) may be tranſmuted one 
into another, and ſo the Species doth not de- 
pend upon the being compounded of Atoms of 
one Figure; I anſwer, I am not fully ſatisfied 
of the Matter of Fact: But if any ſuch Tranf- 
mutation be, poſſibly all Metals may be of one 

| Species, 


„ oe? "EN" CES + IH on 1 W. 
. r r ata EF 2 * 8 2 „ * 
q » 3 PS 2 1 1 2 * WT” N 9 
R . 2 2 r a foe Loot i, 2 a 2. , 
— . "IM Fa Py. „„ a 
* . of "Y 2 2 y f Ws 
8 AS Ay a 


* 
* 
5 5 
4Q 
be 
0 
*Y 
oo 
oe. 
* ” 
EL % 
to 
a0 
* * 
8 
* 
IM 
4 
2 
2 
oY 
be” % 
„ 
* D 
8 
KL 
+ 
Ln 
MF 
<6 
F 
L 
: 
ES 
7 
3 
we 
WJ 
Me 
WW” 
"7. + 
'" 
55 
[72 
* 
n 


2 „ͤͤ . on 3s ap, ae 
£ * 2 * . . n * - 
- 1 5 £7. 4 gee: N 7 
4 F 4 7 . F jo Win”? 


part J. in the CREATION. 61 


Species, and the Diverſity may proceed from the 
Admixture of different Bodies with the Princi- 
ples of the Metal. If it be aſł d, Why may not 
Atoms of different Species concur to the Com- 
poſition of Bodies? And fo, tho' there be but 
a few Sorts of original Principles, may there 
not be produced infinite Species of compound 
Bodies, as by the various Diſpolitions and Com- 
binations of Twenty-four Letters innumerable 
Words may be made up? I anſwer, becauſe 
the Heterogeneous Atoms or Principles are not 
naturally apt to cohere and ſtick together when 
they are mingled in the fame Liquor, as the Ho- 
mogeneous readily do. 

I do not believe that the Species of Princi- 
ples, or indiviſible Particles, are exceeding nu- 
merous ; but poſſibly the immediate component 
Particles of the Bodies of Plants and Animals 
may be themſelves compounded. 


Of the Heavenly Bodies. 


Before I come to treat of the Heavenly Bo- 
dies in particular, I ſhall premiſe in general, 
that the whole Univerſe is divided into two 
forts of Bodies; the one very thin and fluid, 
the other more denſe, ſolid and conſiſtent. The 
thin and fluid is the Ether, comprehending the 
Air or Atmoſphere encompaſſing the particu- 
lar Stars and Planets. ' Now for the Stability 
and Perpetuity of the whole Univerſe, the 
Divine Wiſdom and Providence hath given to 
the ſolid and ſtable Parts a two-fold Power, one 


of 
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of Gravity, and the other of Circular Motion. | 
By the firſt they are preſerved from Diſſolution | 
and Diſſipation, which the ſecond would other- | 
wiſe infer : For it being by the Conſent of | 
Philoſophers, an innate Property of every Body 
mov'd circularly about any Centre, to recede, 
or endeavour to recede, from that Centre of its 
Motion, and the more ſtrongly the ſwifter it is 
mov'd, the Stars and Planets being whirl'd about 
with great Velocity, would ſuddenly, did no- 
thing inhibit it, at leaſt in a ſhort Time, be 
ſhatter'd in Pieces, and ſcatter'd every Way thro' 
the Ether. But now their Gravity unites and 
binds them up faſt, hindring the Diſperſion of 
their Parts. I will not diſpute what Gravity 
is; only I will add, that for ought I have heard, 
N or read, the Mechanical Philoſophers have not 
1 yet given a clear and ſatisfactory Account 

OI it. 4 
The ſecond Thing is a circular Motion upon 
their own Axes, and in ſome of them alſo, 'tis 
probable, about other Points, if we admit the 
Hypotheſis of every fix'd Star's being a Sun or 
Sun-like Body, and having a Choir of Pla- 
nets in like manner moving about him. Theſe 
Revolutions, we have Reaſon to believe, are 
as exactly equal and uniform as the Earth's are ; 
| which could not be, were there any Place for 
. Chance, and did not a Providence continually 
4 over-ſee and ſecure them from all Alteration or 
N Imminuation, which either internal Changes in 
their own Part, or external Accidents and Oc- 
currences, would at one Time or other neceſſarily 
| induce, 
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induce. Without this circular Motion of the 
Earth, here could be no living: One Hemi— 
ſphere would be condemned to perpetual Cold 
and Darkneſs, the other continually roaſted and 
parch'd by the Sun- beams. And it is reaſona- 
ble to think, that this circular Motion is as 
neceſſary to moſt other Planetary Bodies, as it 
is to the Earth. As for the fix d Stars, if they be 
Sun-like Bodies, it is probable alſo each of them 
moves circularly upon its own Axis, as the Sun 
doth : But what Neceſſity there is of ſuch a 
Motion, for want of underſtanding the Nature 
of thoſe Bodies, I muſt confeſs myſelf not yet 
to comprehend ; tho that it is very great, I 
doubt not, both for themſelves, and for the Bo- 
dies about them. 

Firſt, for the Celeſtial, or Heavenly Bodies, 
the Equability and Conſtancy of their Motions, 
the Certainty of their Periods and Revolu- 
tions, the Conveniency of their Order and Situ- 
ations, argue them to be ordain'd and govern'd 
N. and Underſtanding; yea, ſo much 

iſdom as Man cannot caſily fathom or com- 
prehend: For we ſee, by how much the Hy- 
Pot heſes of Aſtronomers are more ſimple and 
conformable to Reaſon, by ſo much do they give 
a better Account of the Heavenly Motions. It is 
reported of Alpbonſus K ing of Arragon, (I know 
not whether truly) that when he ſaw and con- 
ſider d the many Eccentricks, Epicycles, Epi- 
cycles upon Epicycles, Librations, and Contra- 
riety of Motions, which were requiſite in the 
old Hypotheſis to give an Account of the Cele- 


flial 
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ſtial Phenomena, he ſhould preſume blaſphemouſ- 
ly to ſay, that the Univerſe was a bungling 
Piece; and that if he had been of God's Coun- 
ſel, he could have directed him to have made it 
better. A Speech as raſh and ignorant, as daring 
and prophane. 

For it was nothing but Ignorarce of the true 
Proceſs of Nature, that induced the Contrivers 
of that Hypothefis to invent ſuch abſurd Suppo- 
ſitions, and him to accept them for true, and 
attribute them to the great Author of the 
Heavenly Motions : For in the New Hypothe/:s 
of the Modern Aſtronomers, we ſee moſt of 
thoſe Abſurdities and Irregularities rectified 
and removed; and I doubt not but they would 
all vaniſh, could we certainly diſcover the true 
Method and Proceſs of Nature in thoſe Revo- 
lutions: For ſeeing in thoſe Works of Nature 
which we converſe with, we conſtantly find 
thoſe Axioms true, Natura non facit circuitus, 
Nature doth not fetch a Compaſs when it may 


proceed in a ſtraight Line; and Natura nec abun- 


dat in ſuperfluis, nec deficit in neceſſariis, Nature 
abounds not in what is ſuperfluous, neither is 
deficient in what is neceſſary: We may alſo 
rationally conclude concerning the Heavenl 

Bodies, ſeeing there is ſo much Exactneſs ob- 
ſerved in the Time of their Motions, that they 
punctually come about in the ſame Periods to 
the Hundredth Part of a Minute, as may, be- 
yond Exception, be demonſtrated by comparing 
their Revolutions; ſurely there is alſo us'd the 
moſt ſimple, facile, and convenient Way for 


the 
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the Performance of them. Among theſe Hea- 
venly Bodies, 

Firſt, the Sun, a vaſt Globe of Fire, eſteem'd 
by the ancienter and moſt modeſt Computation 
above 160 Times bigger than the Earth ; the 
very Life of this inferior World, without 
whoſe falutary and vivifick Bearns all Motion, 
both Animal, Vital and Natural, would ſpeedi- 
ly ceaſe, and nothing be left here below but 
Darkneſs and Death. All Plants and Animals 
mult needs in a very ſhort Time be not only 
mortified, but, together with the Surface of Land 
and Water, frozen as hard as a Flint or Ada- 
mant: So that of all the Creatures of the World, 
the ancient Heathens had moſt Reaſon to worſhip 
him as a God, tho' no true Reaſon ; becauſe he 
was but a Creature, and not God: And we 
Chriſtians do think, that the Service of the 
Animals that live upon the Earth, and prin- 
cipally Man, was one End of his Creation; 
ſeeing without him there could no ſuch Things 
have been. This Sun, I fay, according to the 
old Hypothefis, whirl'd round about the Earth 
daily with incredible Celerity, making Night 
and Day by his riling and ſetting ; Winter and 


| Summer, by his Acceſs to the ſeveral Tropicks, 


cteating ſuch a grateful Variety of Seaſons, en- 


lightning all Parts of the Earth by his Beams, 
and cheriſhing them by his Heat, ſituate and 
| moy'd ſo in reſpect of this ſublunary World, 


(and it's likely alſo in reſpect of all the Planets 


about him) that Art and Council could not 


have defign'd either to have placed him better, 
F or 
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or mov'd him more conveniently for the Ser- 
vice thereof, as I could eaſily make appear by the 
Inconveniences that would follow upon the 
Suppoſition of any other Situation and Motion, 

ſhew forth the great Wiſdom of him who lo 
diſpos'd and mov'd him. 

Secondly, The Moon, a Body in all Probabi- 
lity ſomewhat like the Earth we live upon, by 
its conſtant and regular Motion, helps us to di- 
vide our Time, reflects the Sun- beams to us, and 
ſo by illuminating the Air, takes away in ſome 
Meaſure the diſconſolate Darkneſs of our Winter- 
Nights; procures, or at leaſt regulates, the Fluxes 
and Refluxes of the Sea, whereby the Water is 
kept in conflant Motion, and preſerv'd from Pu- 
trefaction, and fo render'd more ſalutary for the 
Maintenance of its Breed, and uſeful and ſervice- 
able for Man's Convenience of Fiſhing and Na- 
vigation; not to mention the great Influence it 
is ſuppos'd to have upon all moiſt Bodies, and 
the Growth and Increaſe of Vegetables and Ani- 
mals: Men generally obſerving the Age of the 
Moon in the planting of all Kinds of Trees, 
ſowing of Grain, grafting and inoculating, and 
pruning of Fruit-Trees, gathering of Fruit, 
cutting of Corn or Graſs; and thence alſo ma- 
king Prognoſticks of Weather, becauſe ſuch Ob- 
ſervations ſeem to me uncertain. Did this Lu- 
minary ſerve to no other Ends and Uſes, as I am 
perſuaded it doth many, eſpecially to maintain 
the Creatures which in all likelihood breed and 
inhabit there, for which I refer you to the inge- 
nious Treatiſes written by Biſhop /Y7/kzns, and 

Monſicur 
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Monſieur Fontenelle, on that Subject; yet theſe 


were enough to evince it to be the Effect and 


Product of Divine Wiſdom and Power. 


Thirdly, As for the reſt of the P/anets, be- 
ſides their particular Uſes, which are to us un- 
known, or merely conjectural, their Courſes and 
Revolutions, their Stations and Retrogradations, 
obſerv'd conſtantly fo many Ages together in 
moſt certain and determinate Periods of Time, 
do ſufficiently demonſtrate, that their Motions 
are inſtituted and govern'd by Counſel, Wiſdom 
and Underſtanding. | 

Fourthly, The like may be faid of the fix'd 
Stars, whoſe Motions are regular, equal and 
conſtant: So that we ſee nothing in the Hea- 
vens which argues Chance, Vanity, or Error; 
but on the contrary, Rule, Order, and Con- 
ſtancy ; the Effects and Arguments of Wiſdom : 
Wherefore, as Cicero excellently concludes, Cæ- 
leftem ergo admirabilem ordinem, incredibilemque 
conſtantiam, ex qua converſatio & ſalus omniun 
omnis oritur, qui vacare mente putat, na iþſe 
mentis expers habendus eft : © Wherefore who- 
©© ſoever thinketh that the admirable Order, and 
incredible Conſtancy, of the Heavenly Bodies, 
and their Motions, whereupon the Preſerva- 
tion and Welfare of all Things doth depend, is 
not govern'd by Mind and Underſtanding, he 
* himſelf is to be accounted void thereo And 
again, © Shall we (faith he) when w- ſee an 
Artificial Engine, as a Sphere or Dyal, or 
the like, at firſt Sight acknowledge, that it is 
a Work of Reaſon and Art? Cum autem impe- 

F 2 fun. 
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tum celi, admirabili cum celeritate moveri ver- 
tique videamus conſtantiſſimè conficientem viciſſi- 
tudines anniverſarias, cum ſummds Salute & Con- 
ſervatione rerum omnium, dubitare quin ea non 
folum ratione fiant, ſed excellenti quadam Divind- 
que ratione : And can we, when we ſee the 
Force of the Heavens moy'd and whirl'd about 
e with admirable Celerity, moſt conſtantly 
« finiſhing its anniverſary Viciſſitudes, to the 
* eminent Welfare and Preſervation of all 
Things, doubt at all that theſe Things are 
pet form'd not only by Reaſon, but by a cer- ® 
< tain excellent and divine Reaſon ? 3 
To theſe Things I ſhall add an Obſervation, © 
which I muſt confeſs myſelf to have borrow'd 
of the honourable Perſon more than once 
mention'd already, that even the Eclipſes of 
the Sun and Moon, tho' they be frightful 
Things to the Superſtitious Vulgar, and of ill 
Influence on Mankind, if we may believe the 
no leſs ſuperſtitious Aſtrologers, yet to know- 
ing Men, that can ſkilfully apply them, they 
are of great Uſe, and ſuch as common Heads 
could never have imagin'd : Since not only they 
may on divers Occaſions, help to ſettle Chro- 
nology, and rectify the Miſtakes of Hiſtorians 
that writ many Ages ago; but which is, tho 
a leſs Wonder, yet of greater Utility, they are 
(as Things yet ſtand) neceſſary to define with 
competent Certainty, the Longitude of Places 
or Points on the Terraqueous Globe, which is 
a Thing of very great Moment not only to 
Geegraphy, but to the moſt uſeful and impor- 
tant 
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tant Art of Navigation. To which may be ad- 
ded, which I-ſhall hereafter mention, that they 
ſerve to demonſtrate the ſpherical Roundneſs of 
the Earth: So that I may well conclude with 
the Pſalmiſt, P/al. xix. 1. The Heavens declare 
the Glory of God, and the Firmament ſheweth his 
Handy-work, 


Of Terreſtrial and Inanimate Simple Bodies. 


I come now to conſider the Terreſtrial Bo- 
dies. I ſhall fay nothing of the whole Body of 


the Earth in general, becauſe I reſerve that as 


one of the Particulars I ſhall more carefully and 
curiouſly examine. 

Terreſtrial Bodies, according to our Method 
before he pops are either inanimate, or ani- 
mate; and the inanimate either /imple, or mixt; 
Simple, as the four Elements, Fire, Water, 
Earth and Air: I call theſe Elements in Com- 
pliance (as I faid before) with the vulgarly- re- 
ceiv'd Opinion; not that I think them to be 
the Principles or component Ingredients of all 
other ſublunary Bodies: I might call them the 
four great Aggregates of Bodies of the fame 
Species, or four Sort of Bodies, of which there 
are great Aggregates. Theſe, notwithſtanding 
they are endued with contrary Qualities, and are 
continually encroaching one upon another, yet 


they are ſo balanc'd, and kept in ſuch an Equr- 


librium, that neither prevaileth over other, but 
what one gets in one Place, it loſeth in another. 
Firſt, Fire cheriſheth and reviveth by its 
Heat, without which all Things would be tor- 
53 pid, 
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pid, and without Motion, nay, without Fire, no 
Life, it being the vital Flame reſiding in the 
Blood that keeps the bodily Machine in Mo- 
tion, and renders it a fit Organ for the Squl to 
work by, The Uſes of Fire (I do not here 
ſpeak of the Peripateticks Elementary Fire in the 
Concave of the Moon, which is but a mere 
Figment, but our ordinary Culinary) are in a 
Manner infinite for dreſſing and preparing of 
Victuals, bak'd, boil'd and roaſt; for melting 
and refining of Metals and Minerals; for the 
Fuſion of Glaſs, [a Material whoſe Uſes are fo 
many, that it is not eaſy to enumerate them, 
it ſerving us to make Windows for our Hou- 
ſes, Drinking-Veſlels, Veſſels to diſtil and pre- 
ſerve all Sorts of fermented Liquors, diſtill'd 
Water, Spirits, Oils, Extracts, and other Chy- 
mical Preparations, as alſo Veſſels to diſtil and 


prepare them in: for Looking-Glaſſes, SpeCta- 


cles, Microſcopes and Teleſcopes, whereby our 
Sight is not only reliev'd, but wonderfully 
aſſiſted to make rare Diſcoveries] for making 
all Sorts of Inſtruments for Huſbandry, mecha- 
nick Arts and Trades, all Sorts of Arms or Wea- 
pons of War defenſive and offenſive ; for ful- 
minating Engines; for burning of Lime, ba- 
king of Bricks, Tiles, and all Sorts of Potters 
Veſſels, or earthen Ware; for caſting and 
forging Metalline Veſſels and Utenſils; for 
Diſtillations, and all Chymical Operations hint- 
ed before in the Uſe of Glaſs; for affording 
us Lights for any Work or Exerciſe in Winter- 
Nights; for digging in Mines and dark Ca- 
verns; and finally, by its comfortable Warmth 
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ſecuring us from the Injuries of Cold, or re- 
lieving us when we have been bitten and be- 
num'd with it. A Subject or Utenſil of fo va- 
rious and inexplicable Uſe, who could have in- 
vented and formed, but an infinitely wiſe and 
owerful Efficient ? 

Secondly, The Air ſerves us, and all Ani- 
mals, to breathe in, containing the Fewel of that 
vital Flame we ſpeak of, without which it 
would ſpeedily languiſh and go out; ſo ne- 
ceſſary it is for us, and other Land-Animals, 
that without the Uſe of it we could live but 
very few Minutes: Nay, Fiſhes and other 
Water-Animals cannot abide without the Ute 
of it; for if you put Fiſh into a Veſlel of a 
narrow Mouth full of Water, they will live 
and ſwim there, not only Days and Months, 
but even Years; but if with your Hand, or 
any other Cover, you ſtop the Veſſel ſo as wholly 
to exclude the Air, or interrupt its Commu- 
nication with the Water, they will ſuddenly 
be ſuffocated ; as Rondeletius affirms he often 
experimented. If you fill not the Veſſel up 
to the Top, but leave ſome Space empty for the 
Air to take up, and then clap your Hand up- 
on the Mouth of the Veſſel, the Fiſhes will 
preſently contend which ſhall get uppermoſt in 
the Water, that ſo they may enjoy the open 
Air; which I have alſo obſerv'd them to do 
in a Pool of Water that hath been almoſt dry 
in the Summer-Time, becauſe the Air that in- 
finuated itſelf into the Water did not ſuffic: 
them for Reſpiration. Neither is it leſs ne- 

54 ceſlary 
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ceſſary for Inſects than it is for other Animals, 
but rather more, theſe having more Air-Veſ- 
ſels for their Bulk by far than they, there be- 
ing many Orifices on each Side their Bodies for 
the Admiſſion of Air, which if you ſtop with 
Oil or Honey, the Inſect preſently dies, and 
revives no more. This was an Obſervation 
of the Ancients, though the Reaſon of it they 
did not underſtand; (Oleo illito Inſecta omnia ex- 
animantur. Plin.) which was nothing but the 
intercluding of the Air; for tho' you put Oil 
upon them, if you put it not upon, or obſtruct 
thoſe Orifices therewith, whereby they draw 
the Air, they ſuffer nothing: If you obſtruct 
only ſome, and not others, the Parts which are 
near and ſupplied with Air, from thence are 
by and by convulſed, and ſhortly relaxed and 
deprived of Motion, the reſt that were un- 
touch'd {till retaining it. Nay, more than all 
this, Plants themſelves have a Kind of Reſpi- 
ration, being furniſh'd with Plenty of Veſſels 
for the Derivation of Air to all their Parts; 
2S hath been obſerv'd, nay, firſt diſcover'd, by 
that great and curious Naturaliſt Malpigbius. 
Another Uſe of the Air is to ſuſtain the Flight 
of Birds and Inſects. Moreover, by its Gravity 
it raiſes the Water in Pumps, Siphons, and other 
Engines, and pertorms all thoſe Feats which 
former Philoſophers, through Ignorance of the 
Efficient Cauſe, attributed to a Final, namely 
Nature's Abhorrence of a Vacuity or empty Space, 
The elaſtick or expanſive Faculty of the Air, 
whereby it dilates itſelf, when compreſled, 
(indeed 


32 
e's ? 


Part I. inthe CREATION. 73 


(indeed this lower Region of it, by Reaſon of 
the Weight of the Superincumbent, is always 
in a compreſſed State) hath been made Uſe of 
in the common Weather-Glaſles, f in Wind-Guns, 
and in ſeveral ingenious Water-Works, and 
doubtleſs hath a great Intereſt in many natural 
Effects and Operations, | 
Againſt what we have ſaid of the Neceſſity of 
the Air for the Maintenance of the Vital Flame, 
it may be objected, That the Fætus in the 
Womb lives, its Heart pulſes, and its Blood 
circulates and yet it draws in no Air, neither 
hath the Air any Acceſs to it. To which I an- 
ſwer, That it doth receive Air, ſo much as is 
ſufficient for it in its preſent State, from the 
maternal Blood by the Placenta Uterina, or the 
Cotyledons. This Opinion generally propounded, 
viz, That the Reſpiration of the Dam did 
ſerve the Fætus alſo, or ſupply ſufficient Air to 
it, I have met with i in Books ; but the explicit 
Notion of it I owe to my Learned and Worthy 
Friend Dr. Edward Hulſe, which, comparing 
with mine own Anatomical Obſervations, I 
found ſo conſonant to Reaſon, and highly pro- 
bable, that I could not but yield a firm Aſſent 
to it. I ſay then, That the chief Uſe of the 
Circulation of the Blood through the Cotyledons 
of a Calf in the Womb, (which I have often 
diſſected) and by Analogy thro' the Placenta Ute- 
rina in an Human Fætus, ſeems to be the Im- 
pregnation of the Blood with Air, for the Feed- 
ing of the Vital Flame : For if it were only for 
Nutrition, what Need of two ſuch great Arte- 
ries 
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ries to convey the Blood thither ? It would (one 
might rationally think) be more likely, that as 
in the Abdomen of every Animal, ſo here, there 
ſhould have been ſome lacteal Veins form d, 
beginning from the Placenta, or Cot yledons, which 
concurring in one common Ductus, ſhould at 
laſt empty themſelves into the Vena Cava. Se- 
condly, I have obſerved in a Calf, the Umbilical 
Veſſels to terminate 1n certain Bodies divided 
into a Multitude of carneous Papr/lz, (as I may 
ſo call them) which are received into ſo many 
Sockets of the Cotyledons growing on the Womb; 
which carneous Papillæ may without Force, or 
Laceration, be drawn out of thoſe Sockets. Now 
theſe Papiliz do well reſemble the Ariſtæ, or Radi, 
of a Fiſh's Gills, and very probably have the 
ſame Uſe to take in the Air; ſo that the ma- 
ternal Blood which flows to the Ctyledons, and 
encircles theſe Papillæ, communicates by them 
to the Blood of the Fætus, the Air wherewith 
itſelf is impregnate; as the Water fowing 
about the carneous Rad: of the Fiſh's Gills doth 
the Air that is lodg'd therein to them. Third- 
ly, That the maternal Blood flows moſt co- 
piouſly to the Placenta Uterina in Women, is 
manifeſt from the great Hemorrhagy that ſucceeds 
the Separation thereof at the Birth. Fourthly, 
After the Stomach and Inteſtines are form'd, 
the Fetus ſeems to take in its whole Nou- 
riſnment by the Mouth, there being always 
found in the Stomach of a Calf, Plenty of the 
Liquor contain'd in the Amnios wherein he 
ſwims, and Faces in his Inteſtines, and abun- 
dance 
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dance of Urine in the Allantoides; fo that the 
Fetus in the Womb doth live, as it were, the 
Life of a Fiſh. Laſtly, why elſe ſhould there 
be ſuch an inſtant Neceſſity of Reſpiration fo 
ſoon as ever the Fætus is fallen off from the 
Womb ? 

I know that if the Fætus be taken out of the 
Womb inclos'd in the Secundines, it will con- 
tinue to live, and the Blood to circulate for a 
conſiderable Time, as Dr. Harvey obſerves. 
The Reaſon whereof I conceive to be, becauſe 
the Blood ſtill circulates through the Cotyledons, 
or Placenta, which are now expos'd to the open 
Air, and ſo from thence receives ſufficient Sup- 
plies thereof, to continue its gentle Motion, 
and feed the vital Flame. But when, upon Ex- 
cluſion of the Young, the Umbilical Veſſels are 
broken, and no more Air is receiv'd that Way, 
the Plaſtick Nature, to preſerve the Life of 
the Animal, ſpeedily raiſes the Lungs, and 
draws into them Air in great abundance, which 
cauſes a ſudden and mighty Accenſion in the 
Blood; to the Maintenance whereof a far 
greater Quantity of Air is requiſite, than would 
ene to feed the mild and languid Flame be- 
ore. 

This Way we may give a facile and very 
probable Account of it, to wit, becauſe recei- 
ving no more Communications of Air from its 
Dam or Mother, it mult needs have a ſpeedy 
Supply from without, or elſe extinguiſh and 
die for Want of it; being not able to live longer 

without 
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without Air at its firſt Birth, than it can do 
afterward. | 

Upon this Occaſion, give me leave to dif- | 
courſe a little concerning the Air's inſinuating 
itſelf into the Water. I fay therefore, That 
the Air, at leaſt that Part of it which is the 


Aliment of Fire, and Fewel of the Vital Flame 


in Animals, eaſily penetrates the Body of Water 
expos'd to it, and diffuſeth itſelf through e- 
very Part of it. Hence it is that we find Fiſh 
in ſubterraneous Rivers, and foſſil Fiſh in the 
Earth itſelf ; which can no more live without 
Air there than in the open Waters: Hence 
the Miners, when they come once at Water, 
are out of all Dangers and Damps. You'll ſay, 
How gets the Air into the Water in Subter- 
raneous Rivers, and into the Earth to the foſſil 
Fiſhes? I anſwer, The ſame Way that Water 
doth: Which I ſuppoſe to be by its upper 
Cuperficies ; the Water deſcending by Pores and 
Paſſages that there it finds into Chinks and 
Veins, and by Confluence of many of them 
by Degrees ſwelling into a Stream, the Air ac- 
companies and follows it by a conſtant Succeſ- 
ſion. As for foſſil Fiſhes, ſome make their 
Way into the Earth up the Veins of Water, 
opening into the Banks of Rivers, where they 
lie till they grow fo great that they cannot re- 
turn: In which Veins they find Air enough to 
ſerve their Turn, needing not much by reaſon 
that they lie ſtill, and move but little, O- 
thers in Times of Floods are left in the Mea- 


dows, and with the Water fink into the Earth 
at 
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at ſome Holes and Pores that the Water finds, 

or makes, by which alſo they are ſupplicd with 
Air. The Reaſon why the Miners are out of 
Danger of Damps when they come to Water, I 
conceive is, becauſe then preſently the Air that 
ſtagnated in the Shaft ſinks into the Water, and 
freſh Air deſcends and ſucceeds, and ſo there is 
a Circulation; in the ſame Manner as by the 
ſinking of an Air-Shaft the Air hath Liberty to 
circulate, and carry out the Streams both of the 
Miners Breath and the Damps, which would 
otherwiſe ſtagnate there, Indeed, though there 
were no Damps, yet the nitrous Part of the Air 
being ſpent and conſum'd by the Breathing of 
the Miners, the remaining Part ſhould be ren- 
der'd altogether unfit for Reſpiration, unleſs new 
and freſh Air could ſucceed. 

And here, methinks, appears a Neceſſity of 
bringing in the Agency of ſome ſuperinten- 
dent intelligent Being, be it a Plaſtick Nature, 
or what you will: For what elſe ſhould put 
the Diaphragm, and all the Muſcles ferving to 
Reſpiration, in Motion all of a ſudden ſo ſoon 
as ever the Fætus is brought forth? Why could 
they not have reſted as well as they did in the 
Womb? What aileth them that they muſt necds 
beſtir themſelves to get in Air to maintain the 
Creature's Life? Why could they not patiently 
ſuffer it to die? That the Air of itſelf could 
not ruſh in, is clear; for that, on the contrary, 
there is required ſome Force to remove the in- 
cumbent Air, and make room for the External 
to enter. You will ſay, the Spirits do at this 

Time 
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Time flow to the Organs of Reſpiration, the 


Diaphragm, and other Muſcles which concur to 


that Action, and move them. But what rouſes 
the Spirits, which were quieſcent during the 
Continuance of the Fætus in the Womb? Here 
is no appearing Impellent but the External Air, 
the Body ſuffering no Change but of Place, out 
of its cloſe and warm Priſon into the open and 
cool Air: But how, or why, that ſhould have 
ſuch an Influence apon the Spirits, as to drive 
them into thoſe Muſcles electively, I am not 
ſubtil enough to diſcern. As for the Reſpira- 


tion of the Chick in the Egg, I ſuppoſe the Air 


not only to be included in the White, but alſo 
to be ſupply'd through the Shell and Mem- 
branes. 

Thirdly, Vater is one Part, and that not the 
leaſt of our Suſtenance, and that affords the 
greateſt Share of Matter in all Productions ; 
being not (as it exiſts in the World) a ſimple 
and unmix'd Body, but containing in it the Prin- 
ciples, or minute component Particles of all 
Bodies : To ſpeak nothing of thoſe inferior Uſes 
of Waſhing and Bathing, dreſſing and preparing 
Victuals. But if we ſhall conſider the great 
Concepticula and Congregations of Water, and 
the Diſtribution of it all over the dry Land in 
Springs and Rivers, there will occur abundant 
Arguments of Wiſdom and Underſtanding. The 
Sea, What infinite Variety of Fiſhes doth it 
nouriſh ! P/al. civ. 25. In the Verſe next to 
my Text, The Earth is full of thy Riches; 
So is this great and wide Sea, wherein are Things 
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ereeping innumerable, both ſmall and great Beaſts, 
&c. How doth it exactly compole itſelf to a 
Level, or equal Superficies, and in the Earth 
make up one Spherical Roundneſs? How doth 
it conſtantly obſerve its Ebbs and Flows, its 
Spring and Nepe-tides, and ſtill retains its Salt- 
neſs, ſo convenient for the Maintenance of its 
Inhabitants, ſerving alſo the Uſes of Man for 
Navigation, and the Convenience of Carriage ? 
That it ſhould be confin'd by Shores, and Strands, 
and Limits, I mean at firſt, when it was natural 
to it to overflow and ſtand above the Earth. 
All theſe Particulars declare abundance of Wit- 
dom in their Primitive Conſtitution. This laſt 
the Pſalmiſt takes Notice of in the 6th, 7th, 
8th, and gth. Verſes of this Palm: Speaking 
of the Earth at the firſt Creation, he faith, Thor 
coverd ſt it with the Deep as with a Garment, the 
Waters flood above the Mountains: At thy Re- 
buke they fled, at the Voice of thy Thunder they 
haſted away (the Mountains aſcend, the Valleys 
deſcend) unto the Place thou haſt prepared for 
them. Thou haſt jet a Bound that they may not 
paſs over : That they turn not again to cover 
the Earth. But what Need was there (may ſome 
ay) that the Sea ſhould be made ſo large, that 
its Superficies ſhould equal, if not exceed, that of 
the dry Land? Where is the Wiſdom of the 
Creator in making ſo much uſeleſs Sea, and ſo 
little dry Land, which would have been far 
more beneficial and ſerviceable to Mankind ? 
Might not at leaſt half the Sea have been ſpar'd, 
and added to the Land, for the Entertainment 

and 
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and Maintenance of Men, who by the continual 
ſtriving and fighting to enlarge their Buunds, 
and encroaching upon one another, ſeem to be 
ſtraitned for Want of Room. 

To this Objection againſt the Wiſdom of 
God in thus dividing Sea and Land, Mr. Keill, 
in his Examination of Dr. Burnet's Theory of 
the Earth, p. 92, 93. thus anſwers: This, as 
moſt other of the Atheiſts Arguments, proceeds from 
a deep Ignorance of Natural Philoſophy ; for if there 
were but half the Sea that now is, there would be 
alſo but half the Quantity of V apours,and conſequent- 
ly wwe could have but half ſo many Rivers as now 
there are to ſupply all the dry Land we have at 
preſent, and half as much more ; for the Quantity 
of V apours which are rais'd, bears a Proportion to 
the Surface whence they are raisd, as well as to 
the Heat which raisd them. The Wiſe Creator 
therefore did ſo prudently order it, that the Sea 


ſhould be large enough to ſupply Vapours ſufficient 
for all the Land, which it would not do if it were 


leſs than now it is. 

But againſt this it may be objected, Why 
ſhould not all the Vapours which are rais'd out 
of the Sea fall down again into it by Rain ? Is 
there not as much Reaſon that the Vapours 
which are exhaled out of the Earth ſhould be 
carried down to the Sea, as that thoſe raiſed 
out of the Sea be brought up upon the dry 
Land? If ſome by Winds be driven from the 
Sea up Land, others by the ſame Cauſe will be 
blown down from Land to Sea, and ſo ba- 
lancing one another, they will in ſum fall 

equally 
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equally upon Sea and Land; and conſequently, 
the Sea contribute nothing to the Watering of 
the Earth, or the Maintenance of Rivers. 
To which I anſwer, That as to the Watering 
of the Earth there needs no Supply from the 
Sea, there being ſufficient Water exhaled out 
of itſelf to do that; there is no more return'd 
upon it by Rain, fo as to reſt upon it, than an 
equivalent Quantity to what was rais'd out of 
it. 


* 
* 
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But the Rivers muſt be ſupply'd other ways. 
Our Opinion is, that they have their Supply 
from Rain and Vapours. The Queſtion is, 
{ Whence theſe Vapours are brought? We an- 

ſwer, From the Sea. But what brings them up 
from the Sea? I anſwer, The Winds: And fo 

I am arrived at the main Difficulty, Why ſhould | 
not the Winds carry them that are exhaled out | 

of the Earth down to the Sea, as well as bring | 

them up upon the Earth, which are rais'd from 

the Sea? Or, which 's all one, why ſhould not 

the Wind blow iudifferently from Sea and 

Land? To which I anſwer, That I muſt needs 

acknowledge myſelf not to comprehend the 

Reaſon hereof. God is truly faid, Pal. cxxxv. 7, 

To bring the Wind out of his Treaſures. But the | | 

Matter of Fact is moſt certain, viz. That the | 

Winds do bring abundantly more Vapours up | | 

from the Sea than they carry down thither, 

Firſt, Becauſe otherwiſe there can no Ac- | 
count be given of Floods. It is clear, That 2 
Floods with us proceed from Rain; and it is 1 
often a vaſt Quantity of Water they carry down 
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to the Sea. Whence come thoſe Vapours which 
ſupply all this Water? I hope thoſe who bring 
up Springs and Rivers from the great Aby/5, will 
not bring thoſe Vapours, which unite into Drops, 
and deſcend in Rain from thence too. Should 
they riſe from the dry Land only, they would 
ſoon render it dry indeed; more parch'd than | 
the Deſarts of Libya. We ſhould quickly come 


to an End of Floods, and of Rain too, if nothing 


were return'd from the Sea again ; not to mention, 
that the Sea muſt needs in ſuch a Caſe overflow 
its Shores, and enlarge its Bounds. : 

But this Way there is an eaſy Account to be 
given. It is clear, that the Sun doth exhale Va- 
pours both from Sea and Land; and that the 
Superficies 'of Sea and Land is ſufficient to yield 
Vapours for Rain, Rivers and Floods, when heat- 
ed to ſuch a Degree as the Sun heats it : So that 
there wants only Wind to bring up ſo great a Pro- 

rtion of Vapours from the Sea as may afford 
Water for the Floods ; that is, ſo much as is re- 
turn'd back again to the Sea. 

Some may perchance demand, To what Pur- 
poſe ſerve the Floods? What Uſe is there of 
them? I anſwer, To return back to the Sea the 
Surpluſage of Water after the Earth is fated 
with Rain. It may be further aſk'd, What need 
more Rain to be poured upon the Earth than is 
ſufficient to water it? I reply, That the Rain 
brings down from the Mountains and higher 
Grounds a great Quantity of Earth, and in Times 
of Floods ſpreads it upon the Meadows and 
Levels, rendering them thereby fo fruitful 4 7 

| an 
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ſtand in need of no Culture, or Manuring. 80 
we ſee the Land of Egypt owes its great Fer- 
tility to the annual Overflowing of the River 
Nilus: And it's likely the Countries bordering 
upon the River of Ganges may receive the like 
Benefit by the Overflowing thereof. Moreover 
all Rain- Water contains in it a copious Sediment 
of Terreſtrial Matter, which by ſtanding it pre- 
cipitates, and is not a ſimple Elementary Water. 
This Terreſtrial Matter ſerves for the Nouriſh» 
ment of Plants; and not the Water itſelf, which 
is but a Vehicle to derive this Nutriment to all 
the Parts of the Plants: And therefore the more 
Rain, the more of this Nutricious Matter may 
be precipitated upon the Earth, and ſo the Earth 
render d more fruitful. Beſides all this, it's not 
unlikely, that the Rain-Water may be endued 
with ſome Vegetating or Prolifick Virtue, de- 
rivd from ſome Saline or Oleoſe Particles it con- 
tains: For we ſee, that Aquatick Plants, which 
grow in the very Water, do not thrive and flou- 
riſh in dry Summers, when they are not alſo wa- 
ter d with the Dew of Heaven. 

Secondly, Another Argument to prove, That 
the Winds bring up more Vapours from the Sea 
than they carry down thither, is, Becauſe the 
Winds do more frequently blow from the Sea 
than to the Sea. This appears from the Trees 
which grow on and near the Sea-ſhores all along 
the Weſtern Coaſt of England, whoſe Heads and 
Boughs I have obſerv'd to run out far to Land- 
ward; but toward the Sea to be fo ſaub'd by the 

G 2 Winds, 
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Winds, as if their Boughs and Leaves had been 
pared or ſhaven off on that Side, 

It is alſo obſerv'd, that the Weſtern Wind, 
which is the molt violent and boiſterous of all 
with us in England, which comes from off the 
great Atlantick Ocean, is of longeſt Continuance. 
Julius Ceſar, in his 5th Book of Commentaries de 
Bell Gallico, faith of it, Magnam portem omnt: 
temporis in his hocts fluere conſuevit ; it is wont to 
blow in theſe Quarters a great Part of the whole 
Fear: Which Obſervation holds true at this Day, 
the Wind lying in that Corner at leaſt three Quar- 
ters of the Year. 

Since this Motion of the Winds is conſtant, 
there is doubtleſs a conſtant and ſettled Cauſe 
of it, which deſerves to be enquir'd into, and 
ſearch'd out, by the Study and Endeavours of the 
moſt ſagacious Naturaliſts. But however the 
Wind be rais'd, it may more eaſily blow from 
Sea to Land, than from Land to Sea, becauſe the 
| Superficies of the Sea being even, or level, there 
is nothing to ſtop its Courſe; but on the Land 
there are not only Woods, but Mountains to hin- 
der and divert it. 

Having myſelf ſeen ſo much of the Bottom 
of ti:e Sea round about the Coafts of England, 
and a great Part of the Low Countries, of Italy 
and Sicily, I muſt needs adhere to what I de- 
liver'd, That where the Bottom of the Sea is not 
Rocky, but Earth, Owze, or Sand, and that 1s 
Incompaiably the greateſt Part of it, it is by the 
Motion of the Waters, ſo far as the Recipro- 
cation of the Sea extends to the Bottom, brought 
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to a Level; and if it ſhould be now unequal, 
would in Time be level'd again. By Level I do 


not mean ſo as to have no Declivity. (for the 
Reciprocation preſerves that, the Flood hindering 


the conſtant carrying down of the Bottom) but 


only to have an equal and uniform Deſcent from 
the Shores to the Deeps. Now all thoſe Rela- 
tions of Urinators belong only to thoſe Places 
where they have dived, which are always rocky; 


© for there is no Reaſon why they ſhould dive- 
where the Bottom is level and ſandy. That the 


Motion of the Water deſcends to a good Depth, 
I prove from thoſe Plants that grow deepeſt in 
the Sea, becauſe they all generally grow flat, in 
Manner of a Fan, and not with Branches on all 
Sides like Trees, which is ſo contriv'd by the 
Providence of Nature; for that the Edges of 


them do in that Poſture with moſt Eaſe cut the 


Water flowing to and fro; and ſhould the flat 
Side be objected to the Stream, it would ſoon be 
turn'd Edge-wiſe by the Force of it, becauſe in 
that Site it doth leaſt reſiſt the Motion of the 
Water: Whereas, did the Branches of theſe 
Plants grow round, they would be thrown back- 
ward and forward every Tide. Nay, not only 
the Herbaceous and Woody Submarine 
Plants, but alſo the * Lithophyta them- pistene- 
ſelves, affect this manner of growing, as ; 
I have obſerv'd in various Kinds of Corals and 
Pori, Hence I ſuſpect all thoſe Relations con- 
cerning Trees growing at the Bottom of the Sea, 
and bringing forth Fruit there: And as for the 
Maldiva Nut, till better Information, I adhere 
| G 3 to 
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to Garcias's Opinion, which may be ſeen in Ca. 
ſous, Farther, I do believe, that in the great 
Depths of the Sea, there grow no Plants at all, 
the Bottom being too remote from the External 
Air, which though it may pierce the Water fa | 
low, yet I doubt whether in Quantity ſufficient | 
for the Vegetation of Plants. Nay, we are told, | 
That in thoſe deep and bottomleſs Seas there are 
no Fiſh at all; yet, not becauſe there are no. 
Plants, or Inſects, to feed them, for that they | 
can live upon Water alone, Rondeletius's Expe- 
riment about keeping them in a Glaſs doth un- | 
deniably prove; but becauſe their Spawn would | 
be loſt in thoſe Seas, the Bottom being too cold 
for it to quicken there, or rather becauſe being 
lighter than the Water there, it would not fink 
to the Bottom, but be buay'd up by it, and car- | 
rled away to the Shallows, 4 
Again, The great Uſe and Convenience, the 
Beauty and Variety of ſo many Springs and 
Fountains, ſo many Brooks and Rivers, ſo many 
Lakes and ſtanding Pools of Water, and theſe 
ſa ſcatter'd and diſpers d all the Earth over, that 
no great Part of it is deſtitute of them, without 
which jt muſt, without a Supply atherways, be 
deſolate and void of Inhabitants, afford abun- 
dant Arguments of Wiſdom and Council; That 
Springs ſhould break forth on the Sides of Moun- 
tains moſt remote from the Sea: That there 
ſhould Way be made for Rivers thro' Straits 
and Rocks, and ſubterraneous Vaults, fo that 
one would think that Nature had cut a Way 
on Purpoſe to derive the Water, which elſe 
would 
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diſcover 
be true, Tales ſunt aquæ, qualis terra per quam 
7 fuunt, Hence they are Cold, Hot, Sweet, Stink- 


e OS a nee 
: | 


Part I. in the CREATION. 87 


would overflow and drown whole Countries: 
That the Water paſſing thro' the Veins of the 
Earth, ſhould be rendered freſh and potable, 


which it cannot be by any Percolations we can 


make, but the Saline Particles will paſs through 
© a tenfold Filtre : That in ſome Places there ſhould 


ſpring forth Metalick and Mineral Waters, and 


hot Baths, and theſe fo conſtant and permanent 
for many Ages; ſo convenient for divers Medici- 
nal Intentions and Uſes; the Cauſes of which 
Things, or the Means and Methods by which 


they are 28 have not been as Dom certainly 
only in General, Pliny's Remark may 


ing, Purgative, Diuretick, or Ferrugineous, Sa- 
line, Petrefying, Bituminoſe, Venenoſe, and of 
other Qualities. 

Laſtly, The Earth, which is the Baſis and 


= Support of all Animals and Plants, and affords 
them the hard and ſolid Part of their Bodies, 


yielding us Food and Suſtenance, and partly alſo 


Cloathing ; for I do not think that Water ſupplies 
Man, and other Animals, or even Plants them- 


ſelves, with their Nouriſhment, but ſerves chiefly 


for a Vehicle to the Alimentary Particles, to con- 


vey and diſtribute them to the ſeveral Parts of the 
Body. Water, as it exiſts in the World, is not 


a a ſimple unmix'd Body, but contains the Ter- 


| reſtrial component Parts of the Bodies of Animals 


and Plants: Simple Elementary Water nouriſhes 
not at all, How variouſly is the Surface of this 
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Earth diſtinguiſh'd into Hills, and Valleys, and 
Plains, and high Mountains, affording pleafant 
Proſpects? How curiouſly cloath'd and adorn'd 
with the grateful Verdure of Herbs and ſtately 
Trees, either diſpers'd and ſcatter'd fingly, or as 
it were aſſembled in Woods and Groves, and all 
theſe beautified and illuſtrated with Elegant 
Flowers and Fruits, guorum omnium incredibilit 
multitudo, inſatiabili varietate diſtinguitur, as Tul. 
ly faith. This alſo ſhews forth to them that con- 
ider it, both the Power and Wiſdom of God: So 
that we may conclude with Solomon, Prov. iii. 19. 
The Lord by Wiſdom hath founded the Earth, by 
Underflanding hath be eſtabliſh'd the Heavens. 
But now, if we paſs from Simple to Mix'd 
Bodies, we ſhall ſtill find more Matter of Admi- 
ration, and Argument of Wiſdom, - Of theſe we 
ſhall firſt conſider thoſe they call imperfectly 
Mix'd, or Meteors. | 


Of ME TEoORSs. 


As firſt of all, Rain, which is nothing elſe 
but Water, by the Heat of the Sun divided into 
very ſmall inviſible Parts, aſcending in the Air, 
till encountring the Cold, it be by Degrees con- 
dens'd into Clouds, and deſcends in Drops ; this 
though it be exhaled from the Salt Sea, yet by 
this Natural Diſtillation is render'd freſh and 

table, which our Artificial Diſtillations have 

itherto been hardly able to effect, notwith- 
ſtanding the eminent Uſe it would be of to Na- 


vigators, and the Rewards promis d to thoſe that 
| ſhould 
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would reſolve that Problem of diſtilling freſh 
Water out of Salt. That the Clouds ſhould be 
ſo carried about by the Winds, as to be almoſt 


1 equally diſperſed and diſtributed, no Part of the 


Earth wanting convenient Showers, uuleſs when 
it pleaſeth God, for the Puniſhment of a Nation, 
to with-hold Rain by a ſpecial Interpoſition of 
his Providence ; or, if any Land wants Rain, th 
have a Supply ſome other way ; as the Land of 
Egypt, tho there ſeldom falls any Rain there, 
yet hath abundant Recompence made it by the 
annual overflowing of the River. This Diſtri- 
bution of the Clouds and Rain is to me (I fay) a 
great Argument of Providence and divine Diſpo- 
ſition ; for elſe I do not fee but why there might 
be in ſome Lands continual ſucceſſive Droughts 
for many Years, till they were quite depopula- 
ted; in others as laſting Rains, till they were 
overflown and drown'd ; and theſe, if the Clouds 
mov d caſually, often happening; whereas, ſince 
the ancienteſt Records of Hiſtory, we do not 
read or hear of any ſuch Droughts or Inunda- 
tions, unleſs perhaps that of Cyprus, wherein 
there fell no Rain there for Thirty-ſix Years, till 
the Iſland was almoſt quite deſerted, in the Reign 
of Conſtantine ; which doubtleſs fell not out 
without the wiſe Diſpoſition of Providence, for 
great and weighty Reaſons. 

Again, If we conſider the Manner of the Rain's 
Deſcent, diſtilling down gradually, and by 
Drops, which is moſt convenient for the water- 
ing of the Earth; whereas if it ſhould fall down 

in 
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in a continual Stream like a River, it would gall 
the Ground, waſh away Plants by the Roots, 
overthrow Houſes, and greatly incommode, if 
not ſuffocate Animals: If, I ſay, we conſider 
theſe things, and many more that might be ad- 
ded, we might in this reſpect alſo cry out with 
the Apoſtle, O the Depth of the Riches both of the 
Wiſdom and Knowledge of God ! 

Secondly, Another Meteor is the Wind; 
which how many Uſes it doth ſerve to, is not 
eaſy to enumerate, but many it doth, vig. to 
ventilate and break the Air, and diſſipate noiſom 
and contagious Vapours, which otherwiſe ſtag- 
nating, might occaſion many Diſeaſes in Ani- 
mals; and therefore it is an Obſervation concern- 
ing our native Country, Anglia ventoſa, ſi non 
ventoſa, venengſa : To transfer the Clouds from 
Place to Place, for the more commodious water - 
ing of the Earth: To temper the Exceſſes of the 
Heat, as they find who in Brafil, New Spain, the 
neighbouring Iſlands, and other the like Coun- 
tries near the Equator, reap the Benefit of the 
Breezes: To fill the Sails of Ships, and carry 
them on their Voyages to remote Countries; 
which, of what eminent Advantage it is to Man- 
kind, for the procuring and continuing of Trade 
and mutual Commerce between the moſt diſtant 
Nations, the illuſtrating every Corner of the 
Earth, and the perfecting Geography and Natu- 
ral Hiſtory, is apparent to every Man. That the 
Monſoons and Trade-winds ſhould be ſo con- 
ſtant and periodical, even to the 3oth Degree of 
Latitude all round the Globe, and that =—_ 
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ſhould fo ſeldom tranſgreſs or fall ſhort of thoſe 
Bounds, is a Subject worthy of the Thoughts of 
the greateſt Philoſophers. To this may be ad- 
ded the driving about of Wind-mills for grinding 
of Corn, making of Oil, draining of Pools, rai- 
ſing of Water, ſawing of Wood, fulling of Cloth, 
Sc. ¶ bat it ſhould ſeldom or never be fo violent 
and boiſterous as to overturn Houſes, yea, whole 
Cities; to tear up Trees by the Roots, and pro- 
ſtrate Woods ; to drive the Sea over the lower 
Countries; as, were the Effect of Chance, or 
mere natural Cauſes, not moderated by a ſupe- 
rior Power, it would in all likelihood often do. 
Hurricanes, Spouts, and Inundations, would be 
more frequent than they are. All theſe Things 
declare the Wiſdom and Goodneſs of him whe 
bringeth the Wind out of his Treaſures. 


Of inanimate mix'd Bodies. 


I proceed now to ſuch inanimate Bodies as are 
called perfefFe mixta, perfectly mix d, improperly 
enough, they being many of them (for ought I 
know) as ſimple as thoſe they call Elements, 
Theſe are Stones, Metals, Minerals, and Salts. 

In Stones, which one would think were a neg- 
lected Genus, what Variety? what Beauty and 
Elegancy ? what Conſtancy in their Temper, and 
Conſiſtency in their Figures and Colours? I ſhall 
ſpeak of firſt ſome notable Qualities wherewith 
ſome of them are endued: Secondly, The re- 
makarble Uſes they are of to us. The 2 
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I ſhall inſtance in, are: Firſt, Colour, which in 
fome of them is moſt lively, ſparkling, and beau- 
tiful ; the Carbuncle or Rubine ſhining with Red, 
the Sapphire with Blue, the Emerald with Green, 
the Topaz, or Chryſolite of the Ancients, with a 
Yellow or Gold Colour, the Ametbiſt as it were 
tinctured with Wine, the Opal varying its Colours 
like changeable Taffata, as it is diverſly expos d 
to the Light. Secondly, Hardneſs, wherein ſome 
Stones excced all other Bodies, and among them 
the Adamant all other Stones, being exalted to 
that degree thereof, that Art-in vain endeavours 
to counterfeit it, the fictitious Stones of Chymiſts 
in Imitation being eaſily detected by an ordinary 
Lapidiſt. Thirdly, Figure: Many of them ſhoot 
into regular Figures, as Cry/tal and baſtard 
Diamonds into hexagonal ; others into thoſe that 
are more elegant and compounded, as thoſe for- 
med in Imitation of the Shells of teſtaceous 
Fiſhes of all Sorts, Sharks Teeth and Vertebres, 
Fc. if theſe be originally Stones, or primary Pro- 
ductions of Nature in Imitation of Shells, and 
Fiſhes Bones, and not the Shells and Bones them- 
ſelves petrified, as we have ſometimes thought. 
Some have a kind of Vegetation and Reſem- 
blance of Plants, as Corals, Pori, and Fungites, 
which grow upon the Rocks like Shrubs: To 
which I might add our ordinary Star-Stones 
and Trochites, which I look upon as a Sort of 
Rock-Plants, l 


Secondly, 
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Secondly, for the Uſes; ſome ſerve for Build- 
ing, and many Sorts of Veſſels and Utenſils; for 
Pillars and Statues, and other carv'd Works in 
Relievo, for the Temples, Ornament of Palaces, 
Portico's, Piazza's, Conduits, &c. as Freeſtone 
and Marble; ſome to burn into Lime, as Chalk 
and Lime-ſtone; ſome with the Mixture of 
Bereglia or Kelp, to make Glaſs, as that the Ve- 
netians call Cuogulo, and common Flints, which 
ſerve alſo to ſtrike Fire; ſome to cover Houſes, 
as Slates, ſome for marking, as Morochthus, and 
the fore-mention'd Chalk, which is vA& yprccy, 
ſerving moreover for manuring Land, and ſome 
medicinal Uſes; ſome to make Veſſels of which 
will endure the Fire, as that found in the Coun- 
try of Chiavenna near Plurs. To theſe uſeful 
Stones I might add the Yarming-ſtone, digg'd in 
Corwwuoall, which being once well heated at the 
Fire, retains its Warmth a great while, and hath 
been found to give Eaſe and Relief in ſeveral 
Pains and Diſeaſes, particularly in that of the in- 
ternal Hzmorrhoids. I might alſo take Notice, 
that ſome Stones are endu'd with an electrical 
or attractical Virtue. © My honour'd Friend, 


Dr. Tancred Robinſon, in his Manuſcript 1tr- 


* nerary Italy, relates the many various Fi- 
* gures he obſervd naturally delineated and 
% drawn on ſeveral ſorts of Stones digg'd up in 
the Quarries, Caverns and Rocks about Flo- 
« rence, and other Parts of Italy, not only repre- 
ſenting Cities, Mountains, Ruins, Clouds, 
oriental Characters, Rivers, Woods, Animals, 
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but alſo ſome Plants (as Ivy, Moſſes, Maiden. | 
hair, Ferns, and ſuch V bles as grow in 
thoſe Places) ſo exactly defign'd and impreſs'd F 
upon ſeveral Kinds of Stones, as though ſome 
ſkilful Painters or Sculptors had been working 
upon them. The Doctor obſerves alſo the 
wonderful Diverſity of Shapes and Colours 
that Ores and other Foſſils ſhoot into, reſem- F 
bling almoſt every Thing in Nature, for which 
it ſeems very difficult to him to aſſign any 
Cauſe or Principle. In the Pyrites alone he 
believes he himſelf may-have ſeen at Home 
and Abroad above a hundred Varieties, and 
yet he confeſſes he has been but a rude Obſer- 
ver of them. In the diaphonous Foſſils (as 
Ambers, Cryſtals, Agates, &c.) preſerv'd in 
the Cabinets of the Great Duke of Tuſcany, 
Cardinal Chigi, Settali, Moſcardi, and other 
Repoſitories or Muſeums of that curious 
Country, he takes Notice of the admirable Di- 
verſity of Bodies included and naturally im- 
priſon'd within them, as Flies, Spiders, Frogs, 
Locuſts, Bees, Piſmires, Gnats, Graſhoppers, 
Drops of Liquor, Hair, Leaves, Ruſhes, Moſs, 
Seeds, and other Herbage ; which ſeem to 
prove them to have been once in a State of 


* Fluidity. The Bononza Stone, digg'd up in the 
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Appenines is remarkable for its ſhining Quali- 

The Amiantbus for its Incombuſtibility. 
The Oculus Mundi for its Motion and Change 
of Colours. The Lapis Nephriticus, Calamina- 
* Oftiocolla, Etites, &c. for their medicinal 


I might 
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I might ſpend much Time in the diſcourſing 


of the moſt ſtrange and unaccountable Nature 
and Power of the Loadſtone, a Subje& which 
hath exerciſed the Wits and Pens of the moſt 
acute and ingenious Philoſophers ;' and yet the 
Hypotheſes which they have invented- to give an 
Account of its admirable Phenomena ſeem to 
me lame and unſatisfactory, What can we ſay 
of the Subtilty, Activity, and Penetrancy of its 
Efluvia, which no Obſtacle can ſtop or repel, 
but they will make their way through all forts of 
Bodies, firm and fluid, denſe and rare, heavy and 
light, pellucid and opake? nay, they will paſs 
thro' a Vacuity of empty Space, at leaſt devoid 
of Air and any other ſenſible Body. Its attractive 
Power of Iron was known to the Ancients : Its 
Verticity and Direction to the Poles of the Earth 
is of later Invention ; which, of how infinite Ad- 
vantage it hath been to theſe two or three laſt 
Ages, the great Improvement of Navigation, and 
Advancement of Trade and Commerce, by ren- 
dring the remoteſt Countries eaſily acceſſible ; 
the noble Diſcovery of a vaſt Continent or new 
World, beſides a Multitude of unknown King- 
doms and Iſlands; the reſolving experimentally 
thoſe ancient Problems of the ſpherical Round- 
neſs of the Earth; of the Being of Antipodes, or 
the Habitableneſs of the Torrid Zone; and the 
rendring the whole terraqueous Globe circum- 
navigable, do abundantly demonſtrate : whereas 
formerly they were wont to coaſt it, and creep 
along the Shores, ſcarce daring to venture out of 
the Ken of Land; when they did, having 2 
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- other Guide but the Cyne/ara, or Pole- Star, and 
thoſe near it, and in cloudy Weather none 
at all. 

As ſor Metals, they are ſo many ways uſeful 
to Mankind, and thoſe Uſes ſo weh known to 
all, that it would be loſt Labour to ſay any thing 
of them : Without the Uſe of theſe we could 
have nothing of Culture or Civility ; no Tillage 
or Agriculture; no Reaping or Mowing; no 
Plowing or Digging ; no Pruning or Lopping, 
Grafting, or Inciſion; no mechanical Arts or 
Trades; no Veſſels or Utenſils of Houſhold-ſtuff; 
no convenient Houſes or Edifices ; no Shipping 
or Navigation. What a kind of barbarous and 
fordid Life we muſt neceſſarily have lived, the 
Indians in the Northern Part of America are a 
clear Demonſtration, Only it is remarkable, 
that thoſe which are of moſt frequent and ne- 
ceſſary Uſe, as Iron, Braſs, and Lead, are the 
moſt common and plentiful : Others that are 
more rare, may better be ſpar'd, yet are they 
thereby qualified to be made the common Mea- 
| ſure and Standard of the Value of all other Com- 
modities, and ſo ſerve for Coin or Money, to 
which Uſe they have been employ'd by all Civil 
Nations in all Ages. NS 

Now of what mighty Importance the Uſe of 
Money is to Mankind, the learned and ingeni- 
ous Dr, Cockburn ſhews us, in the Second Part 
of his Eſſay concerning the Nature of Chriſtian 
Faith, p. 88. Whenever, faith he, the Uſe of 
Money began, it was an admirable Contri- 
vance for rewarding and encouraging Induſtry, 
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for carrying on Trade and Commerce certainly, 
eaſily, and ſpeedily; for obliging all to employ 
their various Parts and ſeveral Capacities for the 
common Good, and engaging every one to com- 
municate the Benefit of his particular Labour, 
without any Prejudice to himſelf, Covetouſneſs 
indeed, or an inordinate Love of Money, is vi- 
cious, and the Root of much Evil, and ought to 
be remedied; but the Uſe of Money is neceſſary, 
and attended with manifold Advantages. Where 


{ Money has not yet taken Place, where the Uſe of 


it hath not yet been introduc'd, Arts and Sciences 
are not cultivated, nor any of thoſe Exerciſes 


plyd, which polite Men's Spirits, and which 


abate the Uneaſineſs of Life. Men there are bru- 
tiſh and ſavage, none mind any Thing but Eat- 
ing and Drinking, and the other Acts of brutal 
Nature; their Thoughts aſpire no higher than 
merely to maintain their Life and Breath: Like 
the Beaſts they walk abroad all the Day long, 
and range about from Place to Place, only to 
ſeek their Food. Whatever may be ſuppos'd to 
follow if all were acted with great Generoſity 
and true Charity, yet, according to the preſent 
Temper of Mankind, it is abſolutely neceſſary 
that there be ſome Method and Means of Com- 
mutation, as that of Money, for rendering all and 
every one mutually uſeful and ſerviceable. 

Now Gold and Silver by their Rarity are 
wonderfully fitted and accommodated for this 
Uſe of Permutation for all Sorts of Commodi- 
ties, or making Money of : Whereas were they 
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as common and eaſy to come by as Straw or Stub- 
ble, Sand or Stones, they would be of no more 
Uſe for Bartering and Commerce than they. 
And here he goes on to ſhew the wonderful 
Providence of God, in keeping up the Value of 
Gold and Silver, notwithſtanding the vaſt Quan- 
tities which have been digg'd out of the Earth 
in all Ages, and ſo continuing them a fit Mate- 
rial to make Money of. For which I refer to the 
Book. 

Of theſe, Gold is remarkable for its admirable 
Ductility and Ponderoſity, wherein it excels all 
other Bodies hitherto known. I ſhall only add, 
concerning Metals, that they do pertinaciouſſy 
reſiſt all Tranſmutation; and tho' one would 
ſometimes think they were turn'd into a different 
Subſtance, yet do they but as it were lurk under 
a Larva or Vizard, and may be reduc'd again 
into their natural Form and Complexions, in 
Deſpite of all the Tortures of Vulcan or corroſive 
Waters. Note, That this was written above Thir- 
ty Years fince, when I thought I had Reaſon to di- 
ftruft whatever had then been reported or written to 
oft rm the Tranſmutation of Metals one into ano- 
ther. | ; 

I ſhall omit the Conſideration of other Mi- 
nerals, and of Salts and Earths, becauſe I have 
nothing to ſay of their Uſes, but only ſuch as 
refer to Man, which I cannot affirm to have 
been the ſole or primary End of the Formation 
of them. Indeed, to ſpeak in general of theſe 
Terreſtrial Inanimate Bodies, they having no 
ſuch Organization of Parts as the Bodies of 7 6 
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mals, nor any ſo intricate Variety of Texture, but 
that their Production may plauſibly be account- 
ed for by an Hypotheſis of Matter divided into mi- 
nute Particles or Atoms naturally indiviſible, of 
various but a determinate Number of Figures, 
and perhaps alſo differing in Magnitude, and 
theſe mov d, and continually kept in Motion ac- 
cording to certain eſtabliſh'd Laws or Rules; we 
cannot ſo clearly diſcover the Uſes for which 
they were created, but may probably conclude, 
that among other Ends they were made for thoſe 
for which they ſerve us and other Animals; as I 
ſhall more fully make out hereafter. It is here 
to be noted, That, according to our Hypotheſis, 
the Number of the Atoms of each ſeveral Kind 
that is of the ſame Figure and Magnitude is not 
nearly equal, but there be infinitely more of ſome 
Species than of others, as of thoſe that compound 
thoſe vaſt Aggregates of Air, Water, and Earth, 
more abundantly than of fuch as make up Metals 
and Minerals: The Reaſon whereof may proba- 
bly be, becauſe thoſe ate neceſſary to the Life 
and Being of Man and all other Animals, and 
therefore muſt be always at Hand; theſe only uſe- 
ful to Man, and ſerving rather his Conveniences 
than Neceſſities. The Reafon why I affirm the 
minute component Particles of Bodies to be na- 
turally indiviſible by any Agent we can employ, 
(even Fire itſelf) which 1s the only Catho- 
lick Diſſolvent, other Menſtruums being rather 
Inftruments than Efficients in all Solutions, apt 
by Reaſon of the Figure and Smallnefs of their 

H 2 Parts 
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Pte to cut and divide other Bodies (as Wedges 
cleave Wood) when actuated by Fire or its Heat, 
which elſe would have no Efficacy at all (as 
Wedges have not, unleſs driven by a Beetle:) 
The Reaſon, I ſay, I have already given; I ſhall 
now inſtance in a Body whoſe minute Parts ap- 
pear to be indiſſoluble by the Force of Fire, and 
that is common Water, which diſtil, boil, cir- 
culate, work upon how you will by Fire, you 
can only diſſolve it into Vapour, which when 
the Motion ceaſes, eaſily returns into Water a. 
gain; Vapour being nothing elſe but the minute 
Parts thereof, by Heat agitated and ſeparated 
one from another. For another inſtance, ſome 
of the moſt learned and experienc'd Chymiſts do 
affirm Quickſilver to be intranſmutable, and 
therefore call it Liquor æternus. And I amd 
Opinion, that the fame holds of all ſimple Bo- 
dies, that their component Particles are indiſſo- 
luble by any natural Agent. 

We may here note the Order and Method that 
Metals and Minerals obſerve in their Growth, 
how regularly they ſhoot, ferment, and as it were 
vegetate and regenerate; Salts in their proper 
and conſtant Figures, as our ingenious Country- 
man Dr. Jordan obſerves at large in his Diſcourſe 
of Baths and Mineral Waters. 


Of 7 egetables or Plants. 


I have now done with inanimate Bodies both 
{imple and mix d. The Animate are, 


3 | Firſt, 
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Firſt, Such as are endued only with a Vegeta- 
tive Soul, and therefore commonly called Vegeta- 
bles or Plants; of which, if we conſider either 
their Stature and Shape, or their Age and Dura- 
tion, we ſhall find it wonderful; for why ſhould 
ſomie Plants riſe up to a great Height, others 
creep upon the Ground, which perhaps may 
have equal Seeds? nay, the leſſer Plant many 
times the greater Seed. Why ſhould each Parti- 
cular ſo obſerve its Kind, as conſtantly to produce 
the fame Leaf for Conſiſtency, Figure, Diviſion 
and Edging, and bring forth the ſame Kind of 
Flower, and Fruit, and Seed? and that tho' you 
tranſlate it into a Soil which naturally puts 
forth no ſuch Kind of Plant, fo that ; 
it is fome * A! & onpugrxt,, which SR 
doth effect this, or rather ſome intelli- Virtue. 
gent plaſtick Nature; as we have before 
intimated : For what Account can be given of 
the Determination of the Growth and Magnitude 
of Plants from Mechanical Principles, of Mat- 
ter mov'd without the Preſidency and Guidance 
of ſome ſuperior Agent? Why may not Trees 
grow up as high as the Clouds or Vapours aſ- 
cend? Or if you ſay the Cold of the ſuperior 
Air checks them, Why may they not ſpread and 
extend their lateral Branches ſo far till their Di- 
ſtance from the Centre of Gravity depreſs them 
to the Earth, be the Tree never fo high ? How 
comes it to paſs that tho' by Culture and Manure 
they may be higly improv'd, and augmented to 
a double, treble, nay, fome a much greater Propor- 
tion in Magnitude of all their Parts. yet is this Ad- 
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yance reſtrain'd within certain Limits? There is 
maximum quod fic which they cannot exceed. You 
can by no Culture or Art extend a Fennel-Stalk 
to the Stature and Bigneſs of an Oak: Then why 
ſhould ſome be very long-liv'd, others only An- 
nual or Biennial? How can we imagine that any 
Laws of Motion can determine the Situation of 
the Leaves, to come forth by Pairs, or alternate- 
ly, or circling the Stalk; the Flowers to grow 
ingly, or in Company and Tufts, to come forth 
the Boſoms of the Leaves and Branches, or on the 
'T ops of Branches and Stalks ; the Figure of the 
Leaves, that they ſhould be divided into ſo many 
Jags or Eſcallops, and curiouſly indented round 
the Edges; as alſo of the Flower-leaves, their 
Number and Site, the Figure and Number of the 
Stamina and their Apices, the Figure of the Szile 
and Sced-Veſſel, and the Number of Cells into 
which it is divided? That all this be done, and 
all theſe Parts duly proportion'd one to another, 
there ſeems to be neceſſary ſome intelligent 
plaſtick Nature, which may underſtand and re- 
gulate the whole Oeconomy of the Plants: For 


this cannot be the Vegetative Soul, becauſe that 


is material and diviſible together with the Bo- 
dy ; which appears, in that a Branch cut off of 
a Plant will take Root, and grow, and become 
a perfect Plant itſelf, as we have already ob- 
ſerv'd. I had almoſt forgotten the Complication 
of the Seed-leaves of ſome Plants in the Seed, 
which is ſo ſtrange, that one cannot believe it to 
b- done by Matter, however mov'd by any Laws 
or Rules imaginable, Some of them being 4 

cloſe- 
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cloſe-plaited, and ſtraitly folded up and thruſt 
together within the Membranes of the Seed, that 
it would puzzle a Man to imitate it, and yet none 
of the Folds ſticking or growing together; fo 
that they may eaſily be taken out of their Ca- 
ſes, and ſpread and extended even with one's 
Fingers. 

Secondly, If we conſider each particular Part 
of a Plant, we ſhall find it not without its End 
or Uſe ; the Roof, for its Stability and drawing 
Nouriſhment from the Earth ; the Fibres, to con- 
tain and convey the Sap; beſides which, there is 
a large Sort of Veſſels to contain the proper and 
ſpecifick Juice of the Plant, and others to carry 
Air for ſuch a Kind of Reſpiration as it needeth; 
of which we have already ſpoken. The outer 
and inner Bark in Trees ſerve to defend the Trunk 
and Boughs from the Exceſſes of Heat and Cold, 
and Drought, and to convey the Sap for the an- 
nual Augmentation of the Tree; for in Truth, 
every Tree may in ſome Senſe be ſaid to be an 
annual Plant, both Leaf, Flower and Fruit 
proceeding from the Coat that was ſuperin- 
duced over the Wood the laſt Year, which Coat 
alſo never beareth any more, but together with 
the old Wood ſerves as a Form or Block to ſu- 
ſtain the ſucceeding annual Coat. The Leaves 
before the Gemma or Bud be explicated to em- 
brace and defend the Flower and Fruit, which 
is even then perfectly form'd; afterwards to 
preſerve the Branches, Flowers and Fruit from 
the Injuries of the Summer-Sun, which would 
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too much parch and dry them, if they lay open 
and expos'd to its Beams without any Shelter: 
The Leaves, I fay, qualify and contemper the 
Heat, and ſerve alſo to hinder the too haſty Eva- 
ration of the Moiſture about the Root: But 
the principal Uſe of the Leaves (as we learn of 
dignior Malphigi/, Mlonſieur Perault, and Mon- 
ſicur Mariott is to concoct and prepare the Sap 
for the Nouriſhment of the Fruit, and the whole 
Plant, not only that which aſcends from the 
Root, but what they take in from without, from 
the Dew, moiſt Air and Rain. This they prove, 
becauſe many Trees, if diſpoiled of their Leaves, 
will die; as it happens ſometimes in Mulberry- 
Trees, when they are pluck'd off to feed Sill- 
worms, And becauſe if in Summer-time you 
denude a Vine-Branch of its Leaves, the Grapes 
will never come to Maturity : But tho' you ex- 
pole the Grapes to the Sun-Beams, if you pluck 
not off the Leaves, they will ripen notwithſtand- 
ing, That there is a Regreſs of the Sap in Plants 
from above downwards, and that this deſcen- 
dent Juice is that which principally nouriſheth 
bath Fruit and Plant, is clearly proved by the 
Experiments of Signior Malpbigii, and thoſe 
; late ones of an ingenious Country- 
8 man of our own, * Thomas Brother- 
Num. 187. For, Eſq; of which I ſhall mention 
only one, that is, If you cut off a 
Ring of Bark from the Trank of any Tree, that 
Part of the Tree above the barked Ring ſhall 
grow and increaſe in Bigneſs, but not that be- 
neath, 
But 
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But whether there be ſuch a conſtant Cir- 
culation of the Sap in Plants as there is of the 
Blood in Animals, as they would from hence 
infer, there is ſome Reaſon to doubt. I might 
add hereto the pleaſant and delectable cooling 
and refreſhing Shade they afford in the Sum- 
mer- time; which was very much eſteem'd by 
the Inhabitans of hot Countries, who always 
took great Delight and Pleaſure to ſit in the 
open Air, under ſhady Trees. Hence that Ex- 
preſſion ſo often repeated in Scripture, of every 
Man's fitting under his own Vine, and under 
his own Fig-Tree ; where alſo they us'd to cat ; 
as appears by Abraham's entertaining the Angels 
under a Tree, and ſtanding by them when th 
did eat, Gen. xvii, 8. Moreover, the Leaves 
of Plants are very beautiful and ornamental. 
That there is great Pulchritude and Comeli- 
lineſs of Proportion in the Leaves, Flowers and 
Fruits of Plants, is atteſted by the general Ver- 
dict of Mankind, as Dr. Moore and others well 
obſerve. The adorning and beautifying the 
Temples and Buildings in all Ages, 1s an evi- 
dent and undeniable Teſtimony of this ; for 
what is more ordinary with Arch:tefs than the 
taking in Leaves and Flowers and Fruitage for 
the garniſhing of their Work; as the Roman 
the Leaves of Acanthus ſat. and the Jewiſb of 
Palm-Trees and Pomegranats ? And theſe more 
frequently than any of the five regular Solids, as 
being more comely and pleaſant to behold, If 
any Man ſhall object, that Comelineſs of Propor- 


tion 
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tion and Beauty is but a mere Conceit, and that 
all Things are alike handſome to ſome Men who 
have as good Eyes as others ; and that this a 
pears by the Variation of Faſhions, which doth 
ſo alter Mens Fancies, and what e're-while 
ſeem'd very handſome and comely, when it is 
once worn out of Faſhion appears very abſurd, 
uncouth and ridiculous. To this I anſwer, That 
Cuſtom and Uſe doth much in thoſe Things 
where little of Proportion and Symmetry ſhew 
themſelves, or which are alike comely and beau- 
tiful, to diſparage the one, and commend the 
other : But there are Degrees of 
* Antidote 'Things ; for (that I may uſe * Dr. 
1 1 Moore's Words) I dare appeal to any 
c. F. Man that is not ſunk into ſo forlorn 
a Pitch of Degeneracy, that he is as 
ſtupid to theſe Things as the baſeſt Beaſts, whe- 
ther, for Example, a rightly-cut Tetraedrom, 
Cube or Tcoſaedrom have no more Pulchritude in 
them than any rude broken Stone lying in the 
Field or High-ways ; or, to name other ſolid 
Figures, which tho' they be not regular, proper- 
ly ſo call'd, yet have a ſettled Idea and Nature, 
as a Cone, Sphere or Cylinder, whether the Sight 
of thoſe do not more gratify the Minds of Men, 
and pretend to more Elegancy of Shape, than 
thoſe rude Cuttings or Chippings of Free-ſtone 
that fall from the Maſon's Hands, and ſerve tor 
nothing but to fill up the Middle of the Wall, 
as fit to be hid from the Eyes of Men for their 
Uglineſs? And therefore it is obſervable, that 


if Nature ſhape any Thing but near to this Ges- 
metrical 
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metrical Accuracy, that we take Notice of it 
with much Content and Pleaſure, and greedily 
gather and treaſure it up. As if it be but ex- 
actly round, as thoſe ſpherical Stones found in 
Cuba, and ſome alſo in our own Land; or have 
but its Sides parallel, as thoſe rhomboideal See- 
nites found near St. Ives in Huntingtonſhire, and 
many other Places in England. Whereas ordina- 
ry Stones of rude and uncertain Figures we pals 
by, and take no Notice of at all. But tho' the Fi- 
gures of theſe Bodies be pleaſing and agreeable to 
our Minds, yet (as we have already obſerv'd) thoſe 
of the Leaves, Flowers and Fruits of Trees, more, 
And it is remarkable, that in the Circumſcri- 
ption and Complication of many Leaves, Flow- 
ers, Fruits, and Seeds, Nature affects a regular 
Figure. Of a Pentagonal or Quincunial Diſpo- 


ſition, Sir Thomas Brown of Norwich produces 


ſeveral Examples in his Diſcourſe about the Qyz- 
cunx. And doubtleſs Inſtances might be given in 
other regular Figures, were Men but obſervant. 
The Flaxwers ſerve to cheriſh and defend the 
firſt and tender Rudiments of the Fruit ; I might 
alſo add the maſculine or prolifick Seed contain'd 
in the Chives or Apices of the Stamina. Theſe, 
beſides the Elegancy of their Figures, are many 
of them endued with ſplendid and lovely Co- 
lours, and likewiſe moſt grateful and fragrant 
Odours. Indeed ſuch is the Beauty and Luſtre 
of ſome Flowers, that our Saviour faith of the 
Lilies of the Fields (which ſome, not without 
Reaſon, ſuppoſe to have been Tulips) that Solp- 


mon in all his Clory was not arrayed like one of 


theſe. 
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It. od theſe, And it is obſerv'd by“ $y;- 
rem Herba- ogolius, That the Art of the moſt ſkil- 
$144] ful Painter cannot ſo mingle and 
temper his Colours, as exactly to imitate or 
counterfeit the native ones of the Flowers of 
Vegetables. 

As for the Seeds of Plants, + Dr. 
\ + Antidote Moore eſteems it an evident Sign of 
inn, J. 2. c. 2. Divine Providence, that every Kind 
hath its Seed: For it being no neceſ- 
ſary Reſult of the Motion of the Matter, (as the 
whole Contrivance of the Plant indeed is not) 
and it being of ſo great Conſequence that they 
have Seed for the Continuance and Propagation 
of their own Species, and alſo for the gratifying 
Man's Art, Induſtry and Neceſſities, (for much 
of Huſbandry and Gardening lies in this) it can- 
not but be an Act of Counſel to furniſh the ſe- 
veral Kinds of Plants with their Seeds, 

Now the Seed being ſo neceſſary for the Main- 
tenance and Increaſe of the ſeveral Speczes, it is 
worthy the Obſervation, what Care is taken to 
ſecure and preſerve it, being in ſome doubly 
and trebly defended. As for Inſtance, in the 
Walnut, Almond, and Plumbs of all Sorts; we 
have firſt a thick pulpy Covering, then a hard 
Shell, within which is the Seed enclos'd in a 
double Membrane. In the Nutmeg another Te- 
gument 1s added beſides all theſe, viz. the Mace 
between the green Pericarpium and the hard 
Shell, immediately incloſing the Kernel. Nei- 
ther yet doth the exterior Pulp of the Fruit 
or Pericarfium ſerve only for the Defence and 

Security 
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Security of the Seed whilſt it hangs upon the 
Plant, but after it is mature and fallen upon the 
Earth, for the Stercoration of the Soil and Pro- 
motion of the Growth, tho' not the firſt Germi- 
nation of the ſeminal Plant. Hence 


* * . | 9 

(as * Petrus de Creſcentiis tells us) Agric. J. 2. 3k 
* . 6. 6. 14 . | 
Huſbandmen, to make their Vines ; Hh 
. . :. 3% 4 

bear, manure them with Vine Leaves, or the 1 


Huſks of expreſſed Grapes ; and they obſerve 
thoſe to be moſt fruitful which are fo manur'd 
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with their own ; which Obſervation holds true 
alſo in all other Trees and Herbs. But beſides 
this Uſe of the Pulp or Pericarpium for the $ 
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Guard and Benefit of the Seed, it ſerves alſo by a 
ſecondary Intention of Nature in many Fruits 
for the Food and Suſtenance of Man and other 
Animals. 

Another thing worthy the noting in Seeds, and 
argumentative of Providence and Deſign, is that 
papoſe Plumage growing upon the Tops of ſome 
of them, whereby they are capable of being watt- 
ed with the Wind, and by that Means ſcattered 9 
and diſſeminated far and wide. | = 

Furthermore, moſt Seeds having in them a wv 
ſeminal Plant perfectly form'd, as the Young is 1 
in the Womb of Animals, the elegant Compli- BY: 
cation thereof in ſome Species is a very pleaſant $1 
and admirable Spectacle; ſo that no Man that 4 
bath a Soul in him can imagine or believe it was . 
o form'd and folded up without Wiſdom and 9 
Providence, But of this I have ſpoken already. vi 


Laſtly, 
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Laſtly, the immenſe Smallneſs of ſome Seeds, 
not to be ſeen by the naked Eye, ſo that the 
Number of Seeds produc'd at once in ſome one 
Plant, as for Example, Reedmace [Tipha Palu- 
ftris] Hartſtongue, and many ſorts of Ferns, may 
amount to a Million, is a convincing Argument 
of the infinite Underſtanding and Art of the 
Former of them. 


And it is remarkable that ſuch Moſes as grow 


npon Walls, the Roofs of Houſes, and other 
high Places, have Seeds ſo exceſſively ſmall, that 
when ſhaken out of their Veſſels they appear like 
Vapour or Smoke, ſo that they may either aſcend 
of themſelves, or by an eaſy Impulſe of the Wind 
be rais'd up to the Tops of Houſes, Walls or 
Rocks; and we need not wonder how the Moſſes 
got thither, or imagine they ſprung up ſponta- 
neouſly there. 

I might alſo take Notice of many other Parti- 


culars concerning Vegetables ; as, Firſt, that be- 


cauſe they are defign'd for the Food of Animals, 
therefore Nature hath taken more extraordi- 
nary Care, and made more abundant Proviſion 
for their Propagation and Increaſe; ſo that 
they are multiplied and propagated not only by 
the Seed, but many alſo by the Root, producing 
Off-ſets, or creeping under Ground; many by 
Strings or Wyres running above Ground, as 
Strawberry, and the like, ſome by Slips or Cut- 
tings, and ſome by ſeveral. of theſe Ways. And 
for the Securiy of ſach Species as are produced 
only by Seed, it hath endu'd all Seed with a laſt- 


ing Vitality, that ſo if by reaſon of get 
0 


Part J. in the CREATION. 111 


Cold or Drought, or any other Accident, it hap- 
pen not to germinate the firſt Year, it will con- 
tinue its Fœcundity, I do not ſay two or three, 
nor ſix or ſeven, but even twenty or thirty Vears; 
and when the Impediment is remov'd, the Earth 
in fit Caſe, and the Seaſon proper, ſpring up, bear 
Fruit,” and continue its Species. Hence it is that 
Plants are ſometimes loſt for a while in Places 
where they formerly abounded, and again after 
ſome Years appear new ; loſt, either becauſe the 
Springs were not proper for their Germination, 
or becauſe the Land was fallow'd, or becauſe 
plenty of Weeds or other Herbs prevented their 
coming up, and the like, and appearing again 
when theſe Impediments are remov'd. Secondly, 
That ſome Sorts of Plants, as Vines, all Sorts of 
Pulſe, Hops, Briony, all pomiferous Herbs, Pum- 
tions, Melons, Gourds, Cucumbers, and divers o- 
ther Speczes, that are weak and unable to raiſe or 
ſupport themſelves, are either endued with a Fa- 
culty of twining about others that are near, or 
elſe furniſh'd with Claſpers and Tendrils, where- 
by, as it were with Hands, they catch hold of 
them, and fo ramping upon Trees, Shrubs, 
Hedges, or Poles, they mount up to a great 
height, and ſecure themſelves and their Fruit. 
Thirdly, that others are arm'd with Prickles and 
Thorns, to ſecure them from the browſing of 


Beaſts, as alſo to ſhelter others that grow under 


them ; moreover, they are hereby render'd very 
uſeful to Man, as if defign'd by Nature to make 
both quick and dead Hedges and Fences. The 
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great Naturaliſt Pliny hath given an ingenious 
Account of the Providence and Deſign of Nature 
in thus arming and fencing them, in theſe Words: 
Inde (ſpeaking of Nature) excogitavit aliquas 
aſpectu hiſpidas, tactu truces, ut tantum non vocem 
iſius Nature ſingentis illas, rationemque reddentis 
exaudire videamur, ne ſe depaſcat avida quadrupes, 
ne procaces manus rapiant, ne neglecta veſtigia ob- 
terant, ne inſidens ales infringat ; his muniend; 
aculetis teliſque armando, remediis ut ſalva ac tuto 
int. Id hoc quoque quod in iis adimus hominum 
causd excogitatum eft. 

It is worthy the noting, that heat, which is 
the beſt Sort of Grain, of which the pureſt, moſt 
ſavoury and wholſome Bread is made, is patient 
of both Extremes, Heat and Cold, growing and 
bringing its Seed to Maturity not only in tempe- 
Tate Countries, but alſo on one hand in the cold 
and northern, viz. Scotland, Denmark, &c. on 
the other, in the hotteſt and moſt ſoutherly, as 
Egypt, Barbary, Mauritania, the Eaſt-Indies, 
Guiney, Madegaſcar, &c. ſcarce refuſing any 
Climate. 

Nor is it leſs obſervable, and not to be com- 
memorated without Acknowledgment of the 
Divine Benignity to us, that (as Pliny rightly 
notes) nothing is more fruitful than beat, 
uod ei natura (faith he) [rectiùs nature Pa- 
rens] tribuit, quod eo maxime hominem alit, ut- 
pate cum e «iS & aptum folum, quale in By- 
zacio Africe campo centeni quinquaginta modi 
reddentur. Miſit ex eo loco Divo Auguſto procu- 


rator 
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rator ejus ex uno grano (vix credibile dictu 400 


paucis minus germina: Mifit & Neroni ſimiliter $1 
260 ſtipulas ex uno grano. Which Fertility th 
« Nature (he ſhou'd have faid, the Author of 1 
« Nature) hath conferr'd upon it, becauſe it IF 
« feeds Man chiefly with it. One Buſhel, if 1 
* ſown in a fit and proper Soil, ſuch as is Byza- 1 


* cum, a Field of Africa, yielding 1 50 of an- 
* nual Increaſe. Auguftus's Procurator ſent him 
« from that Place 400 within a few Blades 
« ſpringing from the ſame Grain: And to Ne- 
% ro were ſent thence 360.” If Pliny, a Hea- 
then, could make this Fertility of Wheat argu- 
mentative of the Bounty of God to Man, ma- 
king ſuch plentiful Proviſion for him of that 
which is of moſt pleaſant Taſte and wholeſome 
Nouriſhment, furely it ought not to be paſſed 
over by us Chriſtians without Notice taking and 
Thankſgiving. 

As for the Signatures of Plants, or the Notes 
impreſſed upon them, as Indices of | 
their Virtues, though * ſome lay Nen 
great Streſs upon them, accounting e. 6. 
them ſtrong Arguments to prove, that 
ſome underſtanding Principle is the higheſt Ori- 
ginal of the Works of Nature, as indeed they 
were, could it certainly be made appear, that 
there were ſuch Marks deſignedly ſet upon them; 
becauſe all that I find mention'd and collected 
by Authors, ſeem to me to be rather fancied by 
Men, than deſign'd by Nature to ſignify or point 
out any ſuch Virtues or Qualities as they would 
make us believe. I have elſewhere, I think 


I upon 


, i 
nr 


n . 
* 


— 


0 — . © $5 
» FI" 
EE WO WESTON. 

© a—— L 8 * = 
> 0 * 
5 4 CY 


FS. - 


8 FY 4 
Rte wu” ae. at Ah RA DE ACS 4 ru 
. , * 3 - , 
8 Mr 


— 1 @& 2 2xY * 


114 The WIs po of GOD Part J. 


upon good Grounds, rejected them; and finding 
no Reaſon, as yet, to alter my Opinion, I ſhall 


not further infiſt on them: Howbeit, I will not 


deny, but that the noxious and malignant Plants 
do many of them diſcover ſomething of their 
Nature by the ſad and melancholick Viſage of 
their Leaves, Flowers and Fruit. And that I 
may not leave that Head wholly untouch'd, one 
Obſervation I ſhall add relating to the Virtues of 
Plants, in which I think there is ſomething of 
Truth; that is, that there are, by the wiſe Diſ- 
poſition of Providence, ſuch Speczes of Plants 
produc'd in every Country, as are moſt proper 
and convenient for the Meat and Medicine of 
the Men and Animals that are bred and inhabit 
there: Inſomuch that Solenander writes, that 
from the Frequency of the Plants that ſprung up 
naturally in any Region, he could eaſily gather 
what Endemial Diſeaſes the Inhabitants thereof 
were ſubject to: So in Denmark, Friezland, and 
Holland, where the Scurvy uſually reigns, the 
proper Remedy thereof, Scurvy-Grafſs, doth plen- 
tifully grow. 5 


Of Bodies endued 1Teith a ſenſitive Soul, or Ani- 


mals. 


proceed now to the Conſideration of Animate 
Bodies endu'd with a ſenſitive Soul, call'd Aui- 
mals. Of theſe I ſhall only make ſome general 
Obſervations, not curiouſly confider the Parts of 
each particular Speczes, ſave only as they {ſerve 
tor Inſtances or Examples, 


Firſt 
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Firſt of all, becauſe it is the great Deſign of 


Providence to maintain and continue every Spe- 
cies, I ſhall take Notice of the great Care and 
zbundant Proviſion that is made for the ſecuring 
this End. Quanta ad eam rem vis, ut in ſuuo qua- 
que genere permaneat? Cic. Why can we ima- 
gine all Creatures ſhould be made Male and Fe- 
male bat to this Purpoſe? Why ſhould there be 
implanted in each Sex ſuch a vehement and inex- 
pugnable Appetite of Copulation ? Why in vivi- 
parous Animals, in the Time of Geſtation, ſhould 
the Nouriſhment be carried to the Embryon in 
the Womb, which at other times goeth not 
that Way? When the Young is brought forth, 
how comes all the Nouriſhment then to be tranſ- 
ferr'd from the Womb to the Breaſt or Paps, 
leaving its former Chanel, the Dam at ſuch Time 
being for the moſt part lean and ill-ftavour'd ? 
To all this I might add, as a great Proot and In- 
ſtance of the Care that is taken, and Proviſion 
made for the Preſervation and Continuance of 
the Species, the laſting Fœcundity of the Ani- 
mal Seed or Egg in the Females of Man, Beaſts 
and Birds. I fay, the Animal Seed, becauſe it 
is to me highly probable, that the Females, as 
well of Beaſts as Birds, have in them from their 
firſt Formation the Seeds of all the Young they 
will afterwards bring forth, which when they 
are all ſpent and exhauſted by what Means ſocver, 
the Animal becomes barren and effete. Theſe 
deeds in ſome Species of Animals continue Fruit- 
ful, and apt to take Life by the Admixture of 
the Male-ſeed fifty Vears or more, and in ſome 
I 2 Buds 
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Birds fourſcore or an hundred. Here I cannot 
omit one very remarkable Obſervation I find in 
Cicero: Atque ut intelligamus (faith he) mhil ho- 
rum eſſe fortuitum, fed hæc omnia provide ſolertiſ- 
que nature, que multiplices fætus procreant, ut 
ies, ut canes, his mammarum data eft multituds, 
quas eaſdem paucas habent ee beſtiæ que pauca gig- 
nunt. That we may underſtand that none of theſe 
Things (he had been ſpeaking of) is forturtous, 
but that all are the Effects of provident and ſaga- 
cious Nature ; multiparous Quadrupeds, as Swine 
and Dogs, are furniſhed with a Multitude of Paps: 
Whereas thoſe Beaſts which bring forth few, have 
but a few. 

That flying Creatures of the greater Sort, that 
is, Birds, thould all lay Eggs, and none bring 
forth live Young, is a manifeſt Argument of 
Divine Providence, deſigning thereby their Pre- 
ſervation and Security, that there might be the 
more Plenty of them; and that neither the 
Birds of Prey, the Serpent, nor the Fowler, 
ſhould ſtraiten their Generation too much: For 
if they had been viviparous, the Burden of their 
Womb, if they had brought forth any compe- 
tent Number at a time, had been fo great and 
heavy, that their Wings would have fail'd them, 
and they become an eaſy Prey to their Enemies : 
Or, if they had brought but one or two at a 
time, they would have been troubled all the Year 
long with feeding their Young, or bearing them 
in their Womb. Dr. More Antid. Atheiſin, l. 2. 


c. 9. 


This 
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This Mention of feeding their Voung puts 
me in mind of two or three conſiderable Obſer- 
vations referring thereto. 

Firſt, Seeing it would be for many Reaſons 
inconvenient for Birds to give ſuck, and yet no 
leſs inconvenient, if not deſtructive, to the 
Chicken upon Excluſion, all of a ſudden, to 
make ſo great a Change in its Diet, as to paſs 
from liquid to hard Food, before the Stomach he 
gradually conſolidated, and by Uſe ſtrengthen'd 
and habituated to grind and concoct it, and its 
tender and pappy Fleſh fitted to be nouriſh'd by 
ſuch ſtrong and ſolid Diet, and before the Bird 
be by little and little accuſtom'd to uſe its Bill, 
and gather it up, which at firſt it doth but very 
lowly and imperfectly ; therefore Nature hath 
provided a large Yolk in every Egg, a great Part 
whereof remaineth after the Chicken is hatch'd, 
and is taken up and enclos'd in its Belly, and by 
a Chanel made on purpoſe, receiv'd by degrees 
into the Guts, and ſerves inſtead of Mi k to nou- 
riſh the Chick for a conſiderable time; which 
nevertheleſs mean while feeds itſelf by the 
Mouth a little at a time, and gradually more and 
more, as it gets a perfecter Ability and Habit of 
gathering up its Meat, and its Stomach 1s 
lirengthen'd to macerate and concoct it, and its 
Fleſh harden'd and fitted to be nouriſh'd by it. 

Secondly, That Birds which feed their Young 
in the Neſt, tho' in all likelihood they have 
no Ability of counting the Number of them, 
ſhould yet (tho' they bring but one Morſel of 
Meat at a time, and have not fewer (it may be) 
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than ſeven or eight Young in the Neſt together, 
which at the Return of their Dams, do all at once 
with equal Greedineſs, hold up their Heads and 
gape) not omit or forget one of them, but feed 
them all; which, unleſs they did carefully ob- 
ſerve and retain in memory which they had fed, 
which not, were impoſſible to be done: This, I 
ſay, ſeems to me moſt ſtrange and admirable, 
and beyond the Poſſibility of a mere Machine to 
perform. 

Another Experiment I ſhall add, to prove, 
that tho' Birds have not an exact Power of num- 
bring, yet have they of diſtinguiſhing many from 
| few, and knowing when they come near to a 
certain Number: And that is, that when they 
have laid ſuch a Number of Eggs, as they can 
conveniently cover and hatch, they give over 
and begin to fit ; not becauſe they are neceſſarily 
determined to ſuch a Number; for that they are 
not, as is clear, becauſe they are in Ability to go 
on and lay more at their Pleaſure. Hens, for 
Example, if you let their Eggs alone, when 
they have laid fourteen or fifteen, will give over 
and begin to fit; whereas, if you daily with- 
draw their Eggs, they will go on to lay five times 
that Number: ¶ Vet ſome of them are ſo cunning, 
that if you leave them but one Egg, they will 
not lay to it, but forſake their Neſt. ] This holds 
not only in domeſtick and manſuete Birds, for 
then it might be thought the Effect of Cicuration 
or Inſtitution, but alſo in the wild ; for my ho- 


nour'd Friend Dr. Martin Lifter inform'd = 
that 
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that of his own Knowledge one and the fame 
Swallow, by the ſubſtracting daily of her Eggs, 
proceeded to lay nineteen ſucceſſively, and then 
gave over; as I have * elſewhere 

noted, Now that I am upon this 1 A . 4 
Subject of the Number of Eggs, give 4%. Ornithol. 
me leave to add a remarkable Obſer- 

vation referring thereto, viz. That Birds, and 
ſuch oviparous Creatures, as are long-liv'd, have 
Eggs enough at firſt conceiv'd in them to ſerve 
them for many Years laying, probably for as ma- 
ny as they are to live, allowing ſuch a Propor- 
tion for every Year, as will ſerve for one or two 
Incubations ; whereas Inſects, which are to breed 
but once, lay all their Eggs at once, have they 
never ſo many. Now, had theſe Things been 
govern'd by Chance, I fee no Reaſon why it 
ſhould conſtantly fall out ſo. 

Thirdly, The marvellous ſpeedy Growth of 
Birds that are hatch'd in Netts, and fed by the 
Old ones there, till they are fledg'd, and come 
almoſt to their full Bigneſs, at which Perfection 
they arrive within the ſhort Term of about one 
Fortnight, ſeems to me an Argument of Provi- 
dence, deſigning thereby their Preſervation, that 
they might not lie long in a Condition expos'd to 
the Ravine of any Vermine that may find them, 
being utterly unable to eſcape or ſhift for them- 
ſelves. 

Another and no leſs effectual Argument may 
be taken from the Care and Providence us'd for 
the Hatching and Rearing their Voung: And 
firſt, they ſearch out a ſecret and quiet Place 

14 where 


Pl 
f 
1 
5 
fa 
753 
by. 
: 

A 


wb8 Yah 44 


A -— W- 
| | r 
— . Fa "I Py ry +». 3 4 * = 
Logs wot, er „ re — Py > + 
* — N 5 p — „ 3 If om. . Cs 2 1 
4 q 1 — 
« % © Cy Y » & 


r 


2 5 * ö . me . www SY 1 * % = a> — % 
ho ay tied , 2 * . 5 „* Fe a * 1 * .% "= ” 
8 7 rg * - r 0 . W 
: + £4 — 
* _— Sas . 9 
"T2 5 "J% 


” wats THAT 
= is 
„ * 


F 


ern 


> ana 
& A or 


—— 


den IA 2 83 a 4 „ wg, 


GN 


a * 4 
1 


A 
* " 
r 


* . 


Les ind? «tp 
8 - _ 


8 
1 W 1 W—_ 
* * * 
p 4 * 1986 - 
> 24 % 2 f = 


„„ . 


oO. 
"+ | 


« : 5 
Derr — "x 


”» Tagp POR 1 — La To 
: * 8 a - 


PE Lbs dani aging - 3 
„ 8 * " * 
* * * 
N 


A e 


a Li + 
— ö _ OE EL LE. EY 


= 
LO — 2 . * 


120 The Wis pom of GOD Part], 


where they may be ſecure and undiſturb'd in 
their Incubation; then they make themſelves 
Neſts every one after his Kind, that fo their 
Eggs and Young may lie ſoft and warm, and 
their Exciuſion and Growth be promoted. Theſe 
Neſts are ſome of them ſo elegant and artificial, 
that it is hard for Man to imitate them and make 
the like. I have ſeen Neſts of an Indian Bird 
ſo artificially compos'd of the Fibres, I think, 
of tome Roots, fo curiouſly interwoven and plat- 
ted together, as is admirable to behold: Which 
Neſts they hang on the Ends of the Twigs of 
Trees over the Water, to ſecure their Eggs and 
Young trom the Ravage of Apes and Monkeys, and 
other Beaſts, that might elſe prey upon them, 
After they have laid their Eggs, how diligently 
and patiently do they fit upon them till they be 
hatch'd, ſcarce affording themſelves time to go 
off to get them Meat? Nay, with ſuch an ar- 
dent and impetuous Deſire of fitting are they 
inſpired, that if you take away all their Eggs, 
they will fit upon an empty Neſt: And yet one 
would think that ſitting were none of the moſt 
pleaſant Works. After their Young are hatch'd, 
for ſome time they do almoſt conſtantly brood 
them under their Wings, leſt the Cold and ſome- 
times perhaps the Heat ſhould harm them. All 
this while alſo they labour hard to get them 
Food, ſparing it out of their own Bellies, and 
pining themſelves almoſt to Death rather than 
they ſhould want. Moreover, it is admirable to 
obſerve with what Courage they are at that time 
inſpir'd, that they will even venture their 3 

| ives 
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Lives in Defence of them. The moſt timorous, 
as Hens and Geeſe, become then ſo couragious, 
as to dare to fly in the Face of a Man that ſhall 
moleſt or diſquiet their Young, which would 
never do ſo much in their own Defence. Theſe 
things being contrary to any Motions of Senſe, 
or Inſtinct of Self- preſervation, and ſo eminent 
Pieces of Self-denial, muſt needs be the Works 
of Providence, for the Continuation of the 8 

cies, and upholding of the World : Eſpecially 
if we conſider that all theſe Pains is beſtow d 
upon a Thing which takes no Notice of it, will 
render them no Thanks for it, nor make them 
any Requital, or Amends ; as alſo, that after 
the Young is come to ſome Growth, and able 
to ſhift for itſelf, the old One retains no ſuch 
=p» to it, takes no further Care of it, but will 
fall upon it, and beat it indifferently with others. 
To theſe I ſhall add three Obſervations more 
relating to this Head. The firſt borrow'd of 
Dr. Cudworth, Syſtem, pag. 69. One thing ne- 
ceſſary to the Conſervation of the Speczes of Ani- 
mals, that is, the keeping up conſtantly in the 
World a due numerical Proportion between the 
Sexes of Male and Female, doth neceſſarily in- 
fer a ſaperintending Providence. For did. this 
depend only upon Mechaniſm, it cannot well 
be conceiv'd, but that in fome Ages or other 
there ſhould happen to be all Males, or all Fe- 
males, and fo the Species fail. Nay, it cannot 
well be thought otherwiſe, but that there is in 
this a Providence, ſuperior to that of the Pla- 
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flick or Spermatick Nature, which hath not ſo 
much of Knowledge and Diſcretion allowed 
to it, as whereby to be able to govern this Af. 
fair, 

The Second of Mr. Boyle in his Treatiſe of 
the high Veneration Man's Iutellect owes to God 
p. 32. that is, the Conveniency of the Seaſon 
(or Time of Year) of the Production of Animals, 
when there is proper Food and Entertainment 
ready for them. So we ſee, that, according to 
the uſual Courſe of Nature, Lambs, Kids, and 
many other living Creatures, are brought into the 
World at the Spring of the Year ; 3 when tender 
Grajs, and other Nutritive Plants, are provided 
for their Food. And the hike may be obſerved in 
the Production of Silk-worms, (yea, all other 
| Eruca's, and many Inſects more) whoſe Eggs, 
according to Neture's Inſtituton, are hatch'd when 
Mulberry-Trees begin to bud, and put forth thoſe 
Leaves, whereon thoſe precious Inſects are to feed; 
the Aliments being tender, whilſt the Worms them- 
ſetves are ſo, and growing more ſtrong and ſibſtan- 
tial, as the Inſects increaſe in Vigor and Bulk. 
To theſe I ſhall add another Inſtance, that is, of 
the Waſp, whoſe Breeding is deferr'd till after 
the Summer-Solſtice, few of them appearing be- 
fore Fuly : Whereas one would be apt to think 
the vigorous and quickning Heat of the Sun in 
the Youth of the Year ſhould provoke them to 
generate much ſooner : [Provoke them, I fay, 
becauſe every Waſp's-Neſt is begun by one great 
Mother-Waſp, which over-lives the Winter, ly- 


ing 
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ing hid in ſome hollow Tree or other Latibu- 
lim ;] becauſe then, and not till then, Pears, 
Plumbs, and other Fruit, deſign'd principally 
for their Food, begin to ripen. 

The Third is mine own, That all Inſects 
which do not themſelves feed their Young, nor 
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treaſure up Proviſion in Store for their Suſte- NY 
nance, lay their Eggs in ſuch Places as are moſt 14 
convenient for their Excluſion, and where, when 4 
hatch'd, their proper Food is ready for them : 1 
So, for Example, we ſee two Sorts of white 14 
Butterflies faſtening their Eggs to Cabbage- 4 
Leaves, becauſe they are fit Aliment for the Cat- 1 
terpillers that come of them; whereas ſhould 4 1 
they affix them to the Leaves of a Plant impro- 1 
per for their Food, ſuch Catterpillers muſt needs N 
be loſt, they chuſing rather to die than to taſte +40 
of ſuch Plants; for that kind of Inſe& (I mean 11 
Catterpillers) hath a nice and delicate Palate, 1 
ſome of them feeding only upon one particular 1 
Species of Plant, others on divers indeed, but 1 
thoſe of the ſame Nature and Quality; utterly 1 
refuſing them of a contrary. Like Inſtances 1 
might be produced in the other Tribes of In- +98 
ſets ; it being perpetual in all, if not hinder'd 4 1 
or impriſon'd, electively to lay their Eggs in 1 
Places where they are ſeldom loſt or miſcarry, oY 
and where they have a Supply of Nouriſhment 1 q 
for their Young ſo ſoon as they are hatch'd, and +l 
need it : Whereas ſhould they ſcatter them care- 32 
leſsly and indifferently in any Place, the greateſt 1 
Part of the Young would in all likelihood periſh 36 
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ſoon after their Excluſion for want of Food, and 
ſo their Numbers continually decreaſing, the 
whole Species in a few Years would be in Danger 
to be loſt: Whereas no ſuch thing, I dare ſay, 
hath happened ſince the firſt Creation, 

It is here very remarkable, that thoſe Inſeds, 
for whoſe Young Nature hath not made Provi- 
ſion of ſufficient Suſtenance, do themſclves ga- 
ther and lay up in ſtore for them. So for Ex- 
ample: The Bee, the proper Food of whoſe 

OS * Eule is Honey, or perchance Eri- 
vot. Ber ag. face, (which we engliſh Bee-Bread) 
neither of which Viands being any 
where to be found amaſs'd by Nature in Quan- 
tity ſufficient for their Maintenance, doth herſelf, 
with unwearied Diligence and Induſtry, flying 
from Flower to Flower, collect and treaſure 
them up. 

To theſe I ſhall now add an Obfervation of 
Mr. Lewenhoeck's, concerning the ſudden Growth 
of ſome ſorts of Inſects, and the Reaſon of it. 

It is (faith he) a wonderful Thing, and wor- 
thy the Obſervation, in Fleſh-Flies, that a Fly- 
Maggot, in five Days Space after it is hatch'd, 
arrives at its full Growth and perfect Magni- 


tude. For if to the perfecting of it there were 


required, ſuppoſe a Month's time, or more, (as 
in ſome other Maggots is needful) it is impoſ- 
ſible that about the Summer-Solſtice any ſuch 
Flies ſhould be produc'd, becauſe the Fly-Mag- 
gots have no Ability to ſearch out any other 
Food than that wherein they are placed by their 
Dams. Now this Food, ſuppoſe it be Fleſh, Fiſh, 


or 
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or the Entrails of Beaſts, lying in the Fields, ex- 
pos d to the hot Sun-beams, can laſt but a few 
Days in Caſe and Condition to be a fit Aliment 
for theſe Creatures, but will ſoon be quite parch'd 
and dry'd up, and therefore the moſt wiſe Crea- 
tor hath given ſuch a Nature and Temperament 
to them, that within a very few Days they attain 
to their juſt Growth and Magnitude; whereas, 
on the contrary, other Maggots, who are in no 
ſuch Danger of being ſtraiten'd for Food, conti- 
nue a whole Month or more before they give 
over to eat and ceaſe to grow. He proceeds fur- 
ther to tell us, that ſome of theſe Fly-maggats 
which he fed daily with freſh Meat, he braught 
to Perfection in four Days time; ſo that he con- 
ceives that in the Heat of Summer the Eggs of a 
Fly, or the Maggots contain'd in them, may in 
leſs than a Month's Space run through all their 
Changes, and come to perfect Flies, which may 
themſelves lay Eggs again. 

Secondly, I ſhall take notice of the various 
ſtrange Inſtincts of Animals, which will necefla- 
rily demonſtrate that they are directed to Ends 
unknown to them by a wiſe Superintendent: As, 
1. That all Creatures ſhould know how to de- 
fend themſelves and offend their Enemies, where 
their natural Weapons are fituate, and how to 


make Uſe of them. A Caf will ſo manage his 


Head as tho' he would puſh with his Horns even 
before they ſhoot. A Boar knows the Uſe of his 
Tuſhes; a Dog of his Teeth; a Hor/e of his 
Hoofs ; a Cock of his Spurs ; a Bee of her Sting ; 
a Ram will butt with his Head, yea tho' he be 
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brought up tame, and never ſaw that manner of 
fighting. Now, why another Animal which 
hath no Horns ſhould not make a Shew of puſh- 
ing, or no Spurs, of ſtriking with his Legs, and 
the like, I know not, but that every Kind is pro- 
videntially directed to the Uſe of its proper and 
natural Weapons. 2. That thoſe Animals that 
are weak, and have neither Weapons nor Cou- 
rage to fight, are for the moſt part created ſwift 
of Foot or Wing, and ſo being naturally timo- 
rous, are both willing and able to ſave themſelves 
by Flight. 3. That Poultry, Partridge, and other 
Birds, ſhould at the firſt Sight know Birds of 
Prey, and make Sign of it by a peculiar Note of 
their Voice to their Young, who preſently there- 
upon hide themſelves ; that the Lamb ſhould ac- 
knowledge the Wo, its Enemy, tho' it had never 
ſeen one before, as is taken for granted by mot 
Naturaliſts, and may for ought 1 know be true, 
argues the Providence of Nature, or more truly 
the God of Nature, who for their Preſervation 
hath put ſuch an Inſtin& into them. 4. That 
young Animals as ſoon as they are brought forth 
ſhould know their Food ; as for Example, ſuch 
as are nouriſh'd with Milk preſently find their 
way to the Paps, and ſuck at them ; whereas 
none of thoſe that are not deſign d for that Nou- 
riſhment ever offer to ſack, or ſeek out any ſuch 
Food. Again, 5. That ſuch Creatures as are 
whole-footed or fin-toed, viz. ſome Birds, and 
Quadrupeds, are naturally directed to go into 


the Water, and ſwim there, as we ſee * 
0 
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tho hatch'd and led by a Hen, if ſhe brings them 
to the Brink of a River or Pond of Water, they 


preſently leave her, and in they go, though they 


never ſaw any ſuch thing done before, and tho 
the Hen clucks and calls, and doth what ſhe can 
to keep them out. This Pliny takes notice of, 
Hiſt. Nat. lib. 10. cap. 55. in theſe Words, ſpeak- 
ing of Hens: Super omnia eſt Anatum Ovis ſub- 
ditis atque excluſis admiratio, primo non plane ag- 
moſcentis fatum : mox incertos incubitus ſollicite 
convocantts : Poſtremo lamenta circa piſcinæ ſtag- 
na, mergentibus ſe pullis naturd duce. So that we 
ſee every Part in Animals 1s fitted to its Uſe, and 
the Knowledge of this Uſe put into them : For 
neither do any Sort of Web-footed Fowls live 
conſtantly upon the Land, or fear to enter the 
Water, nor any Land-Fowl fo much as attempt 
to ſwim there. 6. Birds of the ſame Kind make 
their Neſts of the ſame Materials, laid in the 
ſame Order, and exactly of the ſame Figure: fo 
that by the ſight of the Nelt one may certainly 
know what Bird it belongs to; and this they do 
tho' living in diſtant Countries, and though they 
never ſaw nor could ſee any Neſt made, that is, 
though taken out of the Neſt and brought up by 
Hand; neither were any of the ſame Kind ever 
obſerv'd to make a different Neſt, either for 
Matter or Faſhion : This, together with the cu- 
rious and artificial Contexture of ſuch Neſts, and 
their Fitneſs and Convenience for the Reception, 
hatching and cheriſhing the Eggs and Young of 
their reſpective Builders (which we have before 


taken 


WO 


You. wh 
Jn ha. We I A 


22> — 
22 0 *. 
Þ 14 


2 
r Pee 2 2 
nnen 2 
5 32 1 T 


LEY 8 4 
— r 6 


_ 


* j 
F 


3 * WI 1 , 8 * wie 5 i 4 ” . — 1 6 
— A „6k. — 4 
— 1 1 


e e 
e — 


„ 1 ( 


ee 


— — 


33 


— » 
a 


>. 4% 


on Cir ven wt 
SR l 


, > . . 2 , bs 


gr ee - + 


* 3 


— — „ 0 A 2 ITY nd © 4% 
* I 
2 Cs —_—— — 
12 1 2 


3 * K * 8 
2 1 


* ä — —— 


2 PO T5. TT EVE 7 - 
a4 


A” Rr 4. 
a A =y 


* 


* 


E 
— —— gs im 


— —— — — — — m 


f 
I 
. 
» 
3» 
| 


a= . 
oy - Ix * = 
"6 — * 


128 The Wisbom of GOD Part ] 


taken notice of) is a great Argument of a ſupe. 
rior Author of their and other Natures, who 
hath endu'd them with theſe Inſtincts, whereby 
they are as it were acted and driven to bring 
about Ends which themſelves aim not at, (fo far 


as we can diſcern) but are directed to; for (as 


Ariſtotle obſerves) sm rien, s Cyrnonvra, an 


Sue moe, they act not Ee neither db 


they enquire, neither do they deliberate about what 
they do. And therefore, as Dr. Cudwarth faith 
well, they are not Maſters of that Wiſdom ac- 
cording to which they act, but only paſſive to 
the Inſtincts and Impreſſes thereof upon them, 
And indeed to affirm that brute Animals do all 
theſe Things by a Knowledge of their own, and 
which themſelves are Maſters of, and that with- 
out Deliberation and Conſultation, were to make 
them to be endu'd with a moſt perfect Intellect, 
far tranſcending that of human Reaſon ; whereas 
it is plain enough that Brutes are not above Con- 


ſultation, but below it, and that theſe Inſtincts 


of Nature in them are nothing but a kind of Fate 
upon them. 

The Migration of Birds from an hotter to a 
colder Country, or a colder to an hotter, accord- 
ing to the Seaſons of the Year, as their Nature 
is, I know not how to give an Account of, it 1s 
fo ſtrange and admirable. What moves them to 
ſhift their Quarters ? You will ſay, the Diſagree- 
ableneſs of the Temper of the Air to the Con- 
ſtitution of their Bodies, or want of F * 

ut 
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But how come they to be directed to the ſame 
Place yearly, tho' ſometimes but a little Iſland, as 
the Soland-Goofe to the Baſſe of Edinburgh-Frith, 
which they could not poſſibly ſee, and ſo it could 
have no Influence upon them that way? The 
Cold or the Heat might poſſibly drive them in a 
right Line from either; but that they ſhould im- 

| Land-Birds to venture over a wide Ocean, of 
which they can ſee no End, is ſtrange and unac- 
countable ; one would think that the Sight of fo 
much Water, and preſent Fear of drowning, 
ſhould overcome the Senſe of Hunger, or Diſ- 
agreeableneſs of the Temper of the Air. Beſides, 
how come they to ſteer their Courſe aright to 
their ſeveral Quarters, which before the Com- 
paſs was invented was hard for a Man himſelf to 
do, they being not able, as I noted before, to 
ſee them at that diſtance? Think we that the 
Nails, for inſtance, could ſee quite croſs the 
Mediterranean-Sea? and yet it is clear they fly 
out of Taly into Africk, lighting many times on 
Ships in the midſt of the Sea, to reſt themſelves 
when tir'd and ſpent with flying. That they 
ſhould thus ſhift Places, is very convenient for 
them, and accordingly we ſee they do it ; which 
ſeems to be impoſſible they ſhould, unleſs them- 
ſelves were endu'd with Reaſon, or directed and 
acted by a ſuperior intelligent Cauſe. 

The like may be ſaid of the Migration of di- 
vers Sorts of Fiſhes: As for Example; the Sal- 
mon, which from the Sea yearly aſcends up a 
River ſometimes 400 or 500 Miles, only to caſt 
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their Spawn, and ſecure it in Banks of Sand, for 
the Preſervation of it till the Young be hatch'd 
or excluded, and then return to Sea again. How 
theſe Creatures when they have been wandring a 
long time in the wide Ocean, ſhould again find 
out and repair to the Mouths of the ſame Rivers, 
ſeems to me very ſtrange, and hardly accountable, 
without recourſe to Inſtin& and the Direction of 
a ſuperior Cauſe, That Birds, ſeeing they have 
no Teeth for the Maſtication and Preparation of 
their Food, ſhould for the more convenient 
Comminution of it in their Stomachs or Giz- 
zards, ſwallow down little Pebble - ſtones, or 
other hard Bodies; and becauſe all are not fit or 
proper for that Uſe, ſhould firſt try them in their 
Bills, to feel whether they be rough or angular, 
ſor their Turns, which if they find them not to 
be, they reject them; when theſe by the work- 
ing of the Stomach are worn ſmooth, or too 
{mall for their Uſe, they avoid them by Siege, 
and pick up others; that theſe are of great Uſe 
to them for the grinding of their Meat, there 1s 
no doubt: And I have obſerv'd in Birds that 
have been kept up in Houſes, where they could 
get no Pebbles, the very Yolks of their Eggs 
have chang'd Colour, and become a great deal 
paler than theirs who have their liberty to go 


abroad. 


Beſides, I have obſervd in many Birds, the 
Gullet, before its entrance into the Gizard, to 


be much dilated, and thick ſet, or as it were 


granulated, with a multitude of Glandules, each 


whereof 
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whereof was provided with its excretory Veſſel, 
out of which, by an eaſy Preſſure, you might 
ſqueeze a Juice or Pap, which ſerved for the 
fame Uſe which the Salva doth in Quadrupeds, 
that is, for the macerating and Diſſolution of the 
Meat into a Chyle; for that the Saliva, not- 
withſtanding its Infipidneſs, hath a notable Vir- 
tue of macerating and diſſolving Bodies, appears 
by the Effects it hath in killing of Quickſilver, 
fermenting of Dough like Leaven or Yeaſt, ta- 
king away Warts, and curing other cutaneous 
Diſtempers; ſometimes exulcerating the Jaws, 
and rotting the Teeth. 

Give me leave to add one Particular more con- 
cerning Birds, which ſome may perchance think 
too homely and indecent to be mentioned in 
ſuch a Diſcourſe as this; yet becauſe it is not 
below the Providence of Nature, and deſign'd 
for Cleanlineſs, and ſome great Men have 
thought it worth obſerving, I need not to be 
aſham'd to take notice of it; that is, that in 
young Birds that are fed in the Neſt, the Excre- 
ment that is voided at one time is ſo viſcid, that 
it hangs together in a great Lump, as if 1t were 
incloſed in a Film, ſo that it may eaſily be taken 
up and carried away by the old Bird in her Bill; 
beſides, by a ſtrange Inſtinct the young Bird ele- 
vates her hinder Parts ſo high, for the moſt part, 
that ſhe ſeldom fails to caſt what comes from 
her clear over the ſide of the Neſt ; fo we ſee 
here is a double Proviſion made to keep the Neſt 
clean, which, if it were defiled with Ordure, 
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the young Ones muſt. neceſſarily be utterly 
marr'd and ruin'd. 7. The Bee, a Creature of 
the loweit Forms of Animals, ſo that no Man 
can ſuſpect it to have any conſiderable Meaſure 


of Underſtanding, or to have Knowledge of, 


much leſs to aim at any End, yet makes her 
Combs and Cells with that geometrical Accura- 
cy, that ſhe muſt needs be acted by an Inſtinct 


implanted in her by the wiſe Author of Nature; 


for firſt ſhe plants them in a perpendicular Po- 
ſture, and fo cloſe together as with Conveniency 
they may, beginning at the top and working 
downwards, that ſo no room may be loſt in the 
Hive, and that ſhe may have an eaſy Acceſs to all 
the Combs and Cells; beſides, the Combs being 
wrought double, that is, with Cells on each fide, 
a common Bottom or Partition Wall could not 
in any other Site have fo conveniently, if at all, 
receiv'd or contain'd the Honey ; then ſhe makes 
the particular Cells moſt geometrically and arti- 
ficially, as the famous Mathematician Pappus 
demonſtrates in the Preface to his third Book of 
Mathematical Collections. Firſt of all (faith he, 
ſpeaking of the Cells) it is convenient that they 
be of ſuch Figures as may cohere one to another, 
and have common Sides, elſe there would be 
empty Spaces left between them to no Uſe, but 
to the weakning and ſpoiling of the Work, if 
any thing ſhould get in there; and therefore, 
thu a round Figure be moſt capacious for the 
Honey, and moſt convenient for the Bee to creep 
into, yet did ſhe not make choice of that, be- 

Caulc 
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cauſe then there muſt have been triangular Spe- 
ces left void. Now there are only three recti- 
lineous and ordinate Figures which can ſerve to 
this Purpoſe; and inordinate, or unlike ones, 


muſt have been not only leſs elegant and beau- 


tiful, but unequal. [Ordinate Figures are ſuch as 
have all their Sides and all their Angles equal.] 
The three ordinate Figures are, Triangles, Squares, 
and Hexagons ; for the Space about any Point 
may be fill'd up either by fix equilateral Trian- 
gles, or four Squares, or three Hexagons ; whereas 
three Pentagons are too little, and three Hepta- 
gons too much. Of theſe three, the Bee makes 
uſe of the Hexagon, both becauſe it is more ca- 
pacious than either of the other, provided they 
be of equal compaſs, and ſo equal Matter ſpent 
in the Conſtruction of each; and ſecondly, be- 
cauſe it is moſt commodious for the Bee to creep 
into; and laſtly, becauſe in the other Figures 
more Angles and Sides muſt have met together 
at the ſame Point, and ſo the Work could not 
have been ſo firm and ſtrong; moreover, the 
Combs being double, the Cells on each ſide the 
Partition are ſo order'd, that the Angles on one 
fide inſiſt upon the Centers of the Bottoms of 
the Cells on the other fide, and not Angle upon 
or againſt Angle, which alſo muſt needs contri- 
bute to the Strength and Firmneſs of the Work; 
theſe Cells ſhe fills with Honey for her Winter 
Proviſion, and curiouſly cloſes them up with 
Covers of Wax, that keep the included Liquor 
from ſpilling, and from external Injuries, as 
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Mr. Boyle truly obſerves, Treatiſe of final Cauſes, 
p. 169. Another Sort of Bee I have obſerv'd, 
may be called the Tree-Bee, whoſe Induſtry is 
admirable in making Proviſion for her Young, 
Firſt, ſhe digs round Vaults or Burrows | Cuni- 
culos] in a rotten or decay'd Tree, of a great 
length, in them ſhe builds or forms her cylin- 
drical Neſts or Cafes, reſembling Cartridges, or 
a very narrow Thimble, only in Proportion 
longer, of pieces of Roſe, or other Leaves, which 
ſhe ſhears off with her Mouth, and plats and 
joins cloſe together by ſome glutinous Subſtance; 
theſe Caſes the fills with a red Pap, of a thinner 
Conſiſtence than an Electuary, of no pleaſant 
Taſte, which where ſhe gathers I know not ; and 
which is moſt remarkable, ſhe forms theſe Caſes 
and ſtores them with this Proviſion before ſhe 
hath any young One hatch'd, or ſo much as an 
Egg laid ; for on the top of the Pap ſhe lays one 
Egg, and then cloſes up the Veſſel with a Cover 
of Leaves: the inclos'd Egg ſoon becomes an 
Eula, or Maggot, which feeding upon the Pap 
till it comes to its full Growth, changes to a 
Nympha, and after comes 'out a Bee, Another 
Inſect noted for her ſeeming Prudence, in ma- 
king Proviſion for the Winter, propoſed by Solc- 
mon for our Imitation, is the Ant, which (as all 
Naturaliſts agree) hoard up Grains of Corn a- 


| gainſt the Winter for her Suſtenance, 
P. I. 11. 


e. 30. and is reported by ſome to bite off 


the Germen of them, leſt they ſhould 


ſprout by the Moiſture of the Earth, which I | 


look 
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look upon as a mere Fiction; neither ſhould I be 
forward to credit the former Relation, were it 
not for the Authority of the Scripture, becauſe I 

could never obſerve any ſuch ſtoring of Grain by 
our Country Ants, 

Yet there is a Quadruped taken notice of even 
by the Vulgar, for laying up in ſtore Proviſion 
for the Winter; that is, the Squ1rrel, whoſe Hoards 
of Nuts are frequently found, and pillaged by 
them, 

The Beaver is by credible Perſons, Eye-Wit- 
neſſes, affirm'd to build him Houſes for Shelter 
and Security 7 — See Mr. Boyle of 
final Cauſes, þ 

Beſides 3 { ; 59 mention'd, an Hundred 
others may be found in Books relating eſpecially 
to Phyſick: as, that Dogs when they are ſick, 
| ſhovld vomit themſelves by eating Graſs; that 
Sꝛoine ſhould refuſe Meat fo ſoon as they feel 
themſelves ill, and fo recover by Abſtinence ; 
that the Bird Ibis ſhould teach Men the way 
of adminiſtring Clyſters, Plin. lib. 8. cap. 27. 
the wild Goats of Didtamus for drawing out of 
Darts and healing Wounds; the Stall the 
Uſe of Celandine for repairing the Sight, &c. 
ibid. Of the Truth of which, becauſe I am not 
fully ſatisfied, I thall make no Inference from 
them. 

Thirdly, I ſhall remark the Care that is taken 
for the . of the Weak, and ſuch : 
are expos'd to the Injuries, and preventing Fe 
Increaſe of ſuch as are noiſome and hurtful ; for 
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as it is a Demonſtration of the divine Power and 
Magnificence to create ſuch Variety of Animals, 
not only great but ſmall, not only ſtrong and 
courageous, but alſo weak and timorous; ſo is it 
no leſs Argument of his Wiſdom to give to theſe 


Means, and the Power and Skill of uſing them, 


to preſer ve themſelves from the Violence and 
Injuries of thoſe. That of the Weak, ſome 
ſhould dig Vaults and Holes in the Earth, as 
Rabbets, to ſecure themſelves and their Young; 
others ſhould be arm'd with hard Shells; others 
with Prickles; the reſt that have no ſuch Arma- 
ture, ſhould be endu'd with great Swiftneſs or 
Pernicity ; and not only ſo, but ſome alſo 
have their Eyes ſtand ſo prominent, as the Hare, 
that they can ſee as well behind as before them, 
that ſo they may have their Enemy alway in 
their Eye; and long, hollow, moveable Ears, 
to receive and convey the leaſt Sound, or that 
which comes from far, that they be not ſudden- 
ly ſurprized or taken (as they ſay) napping. 
Moreover, it is remarkable, that in this Animal, 
and in the Rabbet, the Muſcles of the Loins and 
hind Legs are extraordinarily large in Proportion 
to the reſt of the Body, or thoſe of other Ani- 
mals, as if made on purpoſe for Swiftneſs, that 
they may be able to eſcape the Teeth of ſo many 
Enemies as continually purſue and chaſe them; 
add hereto the Length of their hind Legs, which 
is no ſmall Advantage to them, as is noted by 
Dame Julan Barns in an ancient Dialogue in Verſe 
between the Huntſman and his Man: The dae 

there 
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there aſks his Maſter, What is the reaſon, why 


the Hare when ſhe is near ſpent makes up a 
Hill? The Maſter anſwers, That Nature hath 
made the hinder-legs of the Hare longer than 
the Fore-legs; by which Means ſhe climbs the 
Hill with much more Eaſe than the Dogs, whoſe 
Legs are of equal Length, and ſo leaves the Dogs 
behind her, and many times eſcapes away clear, 
and faves her Life. This laſt Obſervation, I 
muſt confeſs myſelf to have borrowed out of 
the Papers of my honoured Friend Mr. John 
Aubrey, which he was pleaſed to give me a Sight 
of. 

I might here add much concerning the Wiles 
and Ruſes, which theſe timid Creatures make 
uſe of to fave themſelves, and eſcape their Perſe- 
cutors, but that I am ſomewhat diffident of the 
Truth of thoſe Stories and Relations. I ſhall only 
aver what myſelf have ſometimes obſerv'd of a 
Duck, when cloſely purſued by a Water-Dog ; 
ſhe not only dives to ſave herſelf, (which yet ſhe 
never does but when driven to an Exigent, and 
juſt ready to be caught, becauſe it is painful and 
difficult to her) but when ſhe comes up again, 
brings not her whole Body above Water, but only 
her Bill, and part of her Head, holding the reſt 
underneath, that ſo the Dog, who the mean time 
turns round and looks about him, may not eſpy 
her, till ſhe have recover'd Breath. 

As for Sheep, which have no natural Wea- 
pons or Means to defend or ſecure themſelves, 


neither Heels to run, nor Claws to dig; they are 
| deliver'd 
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deliver'd into the Hand, and committed into the 
Care and Tuition of Man; and ſerving him for 
divers Uſes, are nouriſhed and protected by him; 
and ſo enjoying their Beings for a Time, by this 
Means propagate and continue their Species : $9 
that there are none deſtitute of ſome Means to 
preſerve themſelves, and their Kind; and theſe 
Means ſo effectual, that notwithitanding all the 
Endeavours and Contrivances of Man and Beaſt 
to deſtroy them, there is not to this Day one 
Species loſt of ſuch as are mention'd in Hiſtories, 
and conſequently and undoubtedly neither of 
ſuch as were at firſt created. 

Then for Birds of Prey, and rapacious Ani- 
mals, it is remarkable what Ar:/totle obſerves, 
That they are all ſolitary, and go not in Flocks, 
Tau q yer ou gyeauio, no Birds of Prey are 
gregarious. Again, that ſuch Creatures do not 
greatly multiply, I 22uwv yer Agog 7a 
. zz. They for the moſt part breeding and bring- 
ing forth but one or two, or at leaſt, a few 
young ones at once: Whereas they that are fee- 
ble and timorous are generally multiparous ; or, 
if they bring forth but a few at once, as Pigeons, 
they compenſate that by their often breeding, 
vi g. every Month but two throughout the Year ; 
by this Means providing for the Continuation 
of their Kind. But for the Security of theſe ra- 
pacious Birds, it is worthy the noting, that be- 
cauſe a Prey is not always ready, but perhaps 
they may fail of one ſome Days, Nature hath 
made them patient of a long inedia, and ge i 

when 
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when they light upon one, they gorge them- 
ſelves ſo therewith, as to ſuffice for their Nou- 
riſhment for a conſiderable Time. 

Fourthly, T ſhall note the exa& Fitneſs of the 
Parts of the Bodies of Animals to every one's 
Nature and Manner of Living, A notable In- 
ſtance of which we have in the Sine, a Crea- 
ture well known, and therefore what I ſhall ob- 
ſerve of it is obvious to every Man. His proper 
and natural Food being chiefly the Roots of 
Plants, he is provided with a long and ſtrong 
Snout ; long, that he might thruſt it to a ſuffi- 
cient Depth into the Ground without Offence 
to his Eyes; ſtrong and conveniently form'd for 
the rooting and turning up the Ground. And 
beſides, he is endued with a notable Sagacity of 
Scent, for the finding out ſuch Roots as are fit 
for his Food. Hence in Taly, the uſual Me- 
thod for finding and gathering of Trufles, or ſub- 
terraneous Muſhrooms, (called by the Talians 
Tartuſali, and in Latin Tubera terre) is, by ty- 
ing a Cord to the Hind-leg of a Pig, and dri- 
ving him before them into ſuch Paſtures as uſual- 
ly produce that kind of Muſhroom, and ob- 


ſerving where he ſtops and begins to root, and 


there digging, they are ſure to find a Trufle; 
which when they have taken up, they drive 
away the Pig to ſearch for more. So I have my- 
ſelf obſerv'd, that in Paſtures where there are 
Earth-nuts to be found up and down in ſeveral 
Patches, tho' the Roots lie deep in the Ground, 
and the Stalks be dead long before and quite 
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gone, the Swine will by their Scent eaſily find 
them out, and root only in thoſe Places where 
they grow. | 

This rooting of the Hog in the Earth, calls 
to Mind another Inſtance of like Nature, that is, 
the Porpeſſe, which, as his Engliſb Name Por. 

: e, i. e. Porc peſſe, imports, re- 
ee te the B link in the 
Strength of his Snout, and alſo in the Manner of 
getting his Food by rooting ; for we found the 
Stomach of one we diſſected full of Sand-Eeli, 
or Launces, which for the moſt part lie deey 
in the Sand, and cannot be gotten but by root- 
ing or digging there. We have ſeen the Coun- 
try-People in Cornwall, when the Tide was 
cat, to fetch them out of the Sand with Iron 
Hooks thruſt down under them, made for that 
Purpoſe. 

Furthermore, that very Action for which the 
Swine 1s abominated, and look'd upon as an un- 
clean and impure Creature, namely, wallowing 
in the Mire, is deſign'd by Nature for a very 
good End and Uſe, viz. not only to cool his 
Body, for the fair Water would have done that 
as well, nay, better, for commonly the Mud 
and Mire in Summer- time is warm; but alſo 
to ſuffocate and deſtroy Lice, Fleas, and other 
noiſome and importunate Inſects, that are trou- 
bleſome and noxious to him. For the ſame 
Reaſon do all the Poultry-kind, and divers other 
Birds, baſk themſelves in the Duſt in Summer- 

| time 
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time and hot Weather, as is obvious to every 
one to obſerve. 

2. A ſecond and no leſs remarkable Inſtance, 
I ſhall produce out of Dr. More's Antidote againſt 
Atheiſm, lib. 2. cap. 10. in a poor and contemp- 
tible Quadruped, the Mele. 

Firſt of all (faith he) her Dwelling being un- 
der Ground, where nothing is to be ſeen, Na- 
ture hath ſo obſcurely fitted her with Eyes, hat 
Naturaliſts can ſcarcely agree, whether the hath 
any Sight at all or no. [ln our Obſervation, 
Moles have perfect Eyes, and Holes for them 
through the Skin, ſo that they are outwardly to 
be ſeen by any that ſhall diligently ſearch for 
them; tho' indeed they are exceeding imall, not 
much bigger than a great Pin's Head. But for 
Amends, what ſhe is capable of for her Defence 
and Warning of Danger, the has very eminently 
conferr'd upon her; for ſhe is very quick of 
hearing, [doubtleſs her ſubterraneous Vaults are 
like Trunks to convey any Sound a great Way.] 
And then her ſhort Tail and ſhort Legs, but 
broad Fore-feet armed with tharp Claws, we fee 
by the Event to what purpole they are, ſhe ſo 
ſwiftly working herſelf under Ground, and 
making her Way fo faſt in the Earth, as they 
that behold it cannot but admire it. Her Legs 
therefore are ſhort, that ſhe need dig no more 
than will ſerve the mere Thickneſs of her Body : 
And her Fore-feet are broad, that ſhe may ſcoup 
away much Earth at a Time: And ſhe has little 
or no Tail, becauſe ſhe courſes it not on the 
Ground like a Rat or Mouſe, but lives under the 

Earth, 
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Earth, and is fain to dig herſelf a Dwelling 


there; and ſhe making her Way thro' fo thick 
an Element, which will not eaſily yield as the 
Water and Air do, it had been dangerous to 
draw ſo long a Train behind her; for her Ene- 
my might fall upon her Rear, and fetch her 
out before ſhe had perfected and got full Poſ- 
ſeſſion of her Works: Which being ſo, what 
more palpable Argument of Providence than 
ſhe? 

Another Inſtance in Quadrupeds might be 
the Tamandua or Ant-Bear, deſcrib'd by Marc- 
grave and Piſꝰ, who ſaith of them, that they 
are Night-walkers, and ſeek their Food by 
Night. Being kept tame, they are fed with 
Fleſh, but it muſt be minced ſmall, becauſe they 


have not only a ſlender and ſharp Head and | 


Snout, but alſo a narrow and toothleſs Mouth; 
their Tongue 1s like a great Lute-ſtring (as big 
as a Gooſe-quill) round, and in the greater Kind 
(for there are two Speczes) more than two Foot 
long, and therefore lies doubled in a Chanel 
between the lower Parts of the Cheeks. This 
when hungry they thruſt forth, being well 
moiſtned, and lay upon the Trunk of Trees, 
and when it 1s cover'd with Ants, ſuddenly draw 
it back into their Mouths ; if the Arts lie ſo 
deep that they cannot come at them, they dig up 
the Earth with their long and ſtrong Claws, 
wherewith for that Purpoſe their Fore-feet arc 
armed. So we ſee how their Parts are fitted 
for this kind of Diet, and no other ; for the 
catching of it, and for the eating of it, it re- 

3 quiring 
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quiring no Comminution by the Teeth, as ap- 

ears alſo in the Chamæœlion, which is another 
Quadruped that imitates the Tamandua in this 
Property of darting out the Tongue to a great 
Length, with wonderful Celerity; and for the 
ſme Purpoſe too of catching of Inſects. 

Beſides theſe Quadrupeds, there are a whole 
Genus of Birds, call'd Pic: Marcii, or Wood. 
| Peckers, that in like Manner have a Tongue 
which they can ſhoot forth to a very great 
Length, ending in a ſharp ſtiff bony Rib, dented 
on each Side; and at pleaſure thruſt it deep into 
the Holes, Clefts, and Crannies of Trees, to 
ſtab and draw out Co}, or any other Inſects lurk- 
ing there, as alfo into Ant-hills, to ſtrike and 
fetch out the Ants and their Eggs. Moreover, 
they have ſhort, but very ſtrong Legs, and their 
Toes ſtand two forwards, two backwards, which 
Diſpoſition (as Aldrovandus well notes) Nature, 
or rather the Wiſdom of the Creator, hath grant- 
ed to Wood-peckers, becauſe it is very convenient 
for the climbing of Trees, to which alſo condu- 
ces the Stiffneſs' of the Feathers of their Tails, 
and their bending downward, whereby they 
are fitted to ſerve as a Prop for them to lean up- 
on, and bear up their Bodies. As for the Chame- 
lion, he imitates the Woodſprie, not only in the 
Make, Motion, and Uſe of his Tongue for 
ſtriking Ants, Flies, and other Inſects; but alſo 
in the Site of his Toes, whereby he is wonder- 
fully qualified to run upon Trees, which he 
doth with that Swiftneſs, that one would think 

he 
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he flew, whereas upon the Ground he walks 


very clumſily and ridiculouſly. A full Deſcrip- 


tion of the outward and inward Parts of this 
Animal, may be ſeen at the End of Pena- 
rolus's Obſervat. It is to be noted, that the 
Chameleon, though he hath Teeth, uſes them 
not for chewing his Prey, but ſwallows it im- 
mediately. 

I ſhall add two Inſtances more in Birds ; and 
thoſe are, 

1. The Swallow, whoſe proper Food is ſmall 
Beetles, and other Inſects flying about in the 
Air; as we have found by diſſecting the Sto- 
machs both of old Ones and Neſtlings: Which 
is wonderfully fitted for the catching of theſe 
Animalcules ; for ſhe hath long Wings, and a 
forked Tail, and ſmall Feet, whereby ſhe is as 
it were made for ſwift Flight, and enabled to 
continue long upon the Wing, and to turn 
nimbly in the Air: And ſhe hath alſo an ex- 
traordinary wide Mouth, ſo that it's very hard 
for any Inſect, that comes in her Way to el- 
cape her. It is thought to be a Sign of Rain, 
when this Bird flies low near to the Ground; 
in which there may be ſome Truth ; becauſe 
the Inſets which ſhe hunts may at ſuch Times, 
when the ſuperior Air is charged with Vapours, 
have a Senſe of it, and deſcend near the Earth. 
Hence, when there are no more Inſects in 
the Air, as in Winter-time, thoſe Birds do ei- 
ther abſcond, or betake themſelves into hot 
Countries, 

2. The 
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2. The Colymbi, or Douchers, or Loons, whoſe 
Bodies are admirably fitted and conformed for 
diving under Water, being cover'd with a very 
thick Plumage, and the Superficies of their Fea- 
thers ſo ſmooth and ſlippery, that the Water 
cannot penetrate, or moiſten them; whereby 
their Bodies are defended from the Cold, the 
Water being kept at a Diſtance, and ſo poiſed, 
that by a light Impulſe they may eaſily aſcend 
in it, Then their Feet are ſituate in the hind- 
moſt Part of their Body, whereby they are en- 
abled, ſhooting their Feet backwards, and ſtri- 
king the Water upwards, to plunge themſelves 
down into it with great Facility, and likewiſe 
to move forwards therein. Then their Legs are 
made flat and broad, and their Feet cloven into 
Toes with appendant Membranes on each Side, 
by which Configuration they eaſily cut the Wa- 
ter, and are drawn forward, and ſo take their 
Stroke backwards; and beſides, I conceive, that 
by means of this Figure, their Feet being mov'd 
to the Right and Left-hand, ſerve them as a 
Rudder to enable them to turn under Water : 
For ſome conceive, that they ſwim eaſier under 
Water than they do above it. How they raiſe 
themſelves up again, whether their Bodies c- 
merge of themſelves by their Lightneſs, or 
whether by ſtriking againſt the Bottom, in Man- 
ner of a Leap, or by ſome peculiar Motion of 
their Legs, I cannot determine. That they 
dive to the Bottom is clear; for that in the Sto- 
machs both of the greater and leſſer Kinds we 


found Graſs and other Weeds, and in the leſ- 
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ſer kind nothing elſe; though both prey upon 
Fiſh. Their Bills alſo are made ſtrait and 
ſharp for the eaſter cutting of the Water, and 
ſtriking their Prey, Could we ſee the Motions 
of their Legs and Feet in the Water, then we 
ſhould better comprehend how they aſcend, de- 
ſcend, and move to and fro; and diſcern, how 
wiſely and artificially their Members are formed 
and adapted to thoſe Uſes. 


II. In Birds, all the Members are moſt ex- 
actly fitted for the Uſe of Flying. Firſt, The 
Muſcles, which ſerve to move the Wings, are 
the greateſt and ſtrongeſt, becauſe much Force 
is required to the Agitation of them ; the under- 
fide of them is alſo made Concave, and the u 
per Convex, that they may be eaſily lifted up, 
and more ſtrongly beat the Air, which by this 
Means doth more reſiſt the Deſcent of their Bo- 
dy downwards. Then the Trunk of their Bo- 
dy doth ſomewhat reſemble the Hull of a Ship; 
the Head, the Prow, which is for the moſt 
part ſmall, that it may the more eaſily cut the 
Air, and make way for their Bodies; the Train 
ſerves to ſteer, govern, and direct their Flight; 
aud however it may be held erect in their ſtand- 
ing, or walking, yet is ditected to lie almoſt 
in the fame Plain with their Backs, or rather 
a little inclining, when they fly. That the Train 
ſerves to ſteer and direct their Flight, and turn 
their Bodies like the Rudder of a Ship, is evident 
in the Kite, who, by a light turning of his Train, 

moves 
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moves his Body which way he pleaſes. T:dent 
videntur artem gubernandi docuiſſe caudæ flexibus, 
in Cælo monſtrante natura quod opus eſſet in pro- 
fundo, Plin. Lib. 10. c. 10. They ſeem to have 
taught Men the Art of ſteering a Ship by the 
Flæures of their Tails; Nature ſhewing in the 
Air what was needful to be done in the Deep, And 
it's notable that Ariſtotle truly obſerves, that 
whole-footed Birds, and thoſe that have long 
Legs, have for the moſt part ſhort Tails; and 
therefore whilſt they fly, do not, as others, draw 
them up to their Bellies, but ſtretch them at 
length backwards, that they may ſerve to ſteer 
and guide them inſtead of Tails. Neither doth 
the Tail ſerve only to direct and govern the 
Flight, but alſo partly to ſupport the Body, and 
keep it even; wherefore, when ſpread, 0 lies 
parallel to the Horizon, and ſtands not perpen- 
dicular to it, as Fiſhes do. Hence Birds\ that 
have no Tails, as ſome Sorts of Colymbi, or Duck- 
ers, fly very inconveniently with their Bodies al- 
moſt erect. 

To this I ſhall add further, That the Bodies 
of Birds are ſmall in Compariſon of Quadru- 
peds, that they may more eaſily be ſupported in 
the Air during their Flight; which is a great 
Argument of Wiſdom and Deſign: Elſe why 
ſhould not we ſee Species of Pegaſi, or Flying- 
Horſes, of Griffins, of Harpies, and au Hun- 
dred more, which might make a Shift to live 
well enough, notwithſtanding they could make 
no Uſe of their Wings. Beſides, their Bodies 
are not only ſmall, but of a broad Figure, that 
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the Air may more reſiſt their Deſcents ; they are 
allo hollow and light; nay, their very Bones 
are light: For though thoſe of the Legs and 
Wings are ſolid and firm, yet have they ample 
Cavities, by which Means they become more 
rigid and ſtiff; it being demonſtrable, that a 
hollow Body is more ſtiff and inflexible than a ſo- 
lid one of equal Subſtance and Matter. Then 
the Feathers alſo are very light, yet their Shafts 
hard and ſtiff, as being either empty, or filled 
with a light and ſpungy Subſtance, and their 
Webs are not made of continued Membranes; 
for then, had a Rupture by any Accident been 
made in them, it could not have been conſoli- 
dated; but of two Series of numerous Pumulæ, 
or contiguous Filaments, furniſhed all along 


with Hooks on each Side, whereby catching hold | 


on one another, they ſtick faſt together; ſo that 
when they are ruffled, or diſcompoſed, the Bird 
with her Bill can eafily preen them, and reduce 
them to their due Poſition again. And for their 
firmer Cohæſion, the wiſe and bountiful Author 
of Nature hath provided and placed on the Rump 
two Glandules, having their excretory Veſſels, 
round which grow Feathers in Form of a Pen- 
cil, to which the Bird turning her Head, cat- 
ches hold upon them with her Bill, and a little 
compreſſing the Glandules, ſqueezes out and 
brings away therewith an oily Pap, or Liniment, 
mol? fit and proper for the Inunction of the Fea- 
thers, and cauſing their Filaments more ſtrongly 


to cohere. And is not this ſtrange and admira- 
ble, 
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ble, and argumentative of Providence, that there 
ſhould be ſuch an Unguent, or Pap, prepared, 
ſuch an open Veſſel to excern it into, to receive 
and retain it; that the Bird ſhould know where 
it is fituate, and how, and to what Purpoſes to 
uſe it? And. becauſe the Bird 1s to live many 
Years, and the Feathers in time would, and 
muſt neceſſarily be worn and ſhatter'd, Nature 
hath made Proviſion for the caſting and renew- 
ing of them Yearly. Moreover, thoſe large 
Bladders, or Membranes, extending to the Bot- 
toms of the Bellies of Birds, into which the 
Breath is received, conduce much to the alle- 
viating of the Body, and facilitating the Flight : 
For the Air received into theſe Bladders, 1s by 
the Heat of the Body extended into twice, or 
thrice, the Dimenſions of the External, and ſo 
muſt needs add a Lightneſs to the Body. And 
the Bird when ſhe would deſcend, may either 
compreſs this Air by the Muſcles of the Abdo- 
men, or expire as much of it as may enable her 
to deſcend ſwifter, or ſlower, as ſhe pleaſes. I 
might add the Uſe of the Feathers in cheriſhing 
and keeping the Body warm ; which, the Crea- 
ture being of ſmall Bulk, muſt needs ſtand in 
great Stead againſt the Rigour of the Cold. And 
for this Reaſon we ſee, that Water-Fowls, which 
were to ſwim, and fit long upon the cold Wa- 
ter, have their Feathers very thick ſet upon their 
Breaſts and Bellies, and beſides a plentiful Down 
there growing, to fence againit the Cold of the 
Water, and to keep off its immediate Contact. 
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That the Tails of all Birds in general do not 
conduce to their turning to the Right and Left, 
according to the common Opinion, but rather 
for their Aſcent and Deſcent, ſome modern Phi- 
loſophers have obſerv'd and prov'd by Experi- 
ment; for that if you pluck off, for Inſtance, a 
Pigeon's Tail, ſhe will nevertheleſs, with equal 
Facility, turn to and fro: Which upon ſecond 
Thoughts, and further Confideration, I grant to 
be true, in Birds whoſe Tails are pointed, and 
end in a right Line: But in thoſe that have fork- 
ed Tails, Autopſy convinceth us that it hath 
this Uſe; and therefore they pronounce too bold- 
ly of all in general. For it is manifeſt to Sight, 
that the fork'd-tail Kite, by turning her Train 
ſideways, elevating one Horn, and depreſſing the 
other, turns her whole Body. And doubtleſs 
the Tail hath the ſame uſe in Swallnws, who 
make the moſt ſudden Turns in the Air of any 
Birds, and have all of them forked Tails. 


III. As for Fiſbes, their Bodies are long and 
ſlender, or elſe thin, for the moſt Part, for their 
more eaſy ſwimming, and dividing the Water. 
The Wind-bladder, wherewith moſt of them 
are furniſhed, ſerves to poiſe their Bodies, and 
keep them equiponderant to the Water, which 
elſe wou'd fink to the Bottom, and lie grove- 
ling there, as hath, by breaking the Bladder, 
been experimentally found. By the ContraCtion 
and Dilatation of this Bladder, they are able 
to raiſe, or ſink themſelves at Pleaſure, and 


continue in what Depth of Water they 45 
The 
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The Fins, made of griſtly Spokes, or Rays, con- 
nected by Membranes, ſo that they may be con- 
tracted, or extended like Womens Fans, and fur- 
niſhed with Muſcles for Motion, ſerve partly 
for Progreſſion, but chiefly to hold the Body up- 
right; which appears in that when they are cut 
off, it wavers to and fro, and ſo ſoon as the Fiſh 
dies, the Belly turns upwards. The great 
Strength by which Fithes dart themſelves for- 
ward with incredible Celerity, like an Arrow 
out of a Bow, lies in their Tails, their Fins, 
mean time, leſt they ſhould retard their Motion, 
being held cloſe to their Bodies. And therefore 
almoſt the whole Muſculous Fleſh of the Body 
is beſtow'd upon the Tail and Back, and ſerves 
for the Vibration of the Tail, the Heavineſs and 
Corpulency of the Water requiring a great Force 
to divide it. 

In Cetaceous Fiſhes, or, as the Latins call 
them, * Sea-Beaſts, the Tail hath a dif- 1 
ferent Poſition from what it hath in all ruin. 
other Fiſhes; for whereas in theſe it is | 
erected perpendicular to the Horizon, in them it 
lies parallel thereto, partly to ſupply the Uſe of 
the hinder Pair of Fins which theſe Creatures 
lack, and partly to raiſ: and depreſs the Body at 
pleaſure, For it being neceſlary that theſe Fiſhes 
ſhould frequently aſcend to the Top of the Water 
to breathe, or take in and let out the Air, it was 
fitting and convenient that they ſhould be pro- 
vided with an Organ to facilitate their Aſcent 
and Deſcent as they had Occaſion. And as for 
their turning of their Bodies in the Water, they 
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muſt perform that as Birds do, by the Motion of 
one of their Fins, while the other is quieſcent, 
It is no leſs remarkable in them, that their whole 
Body is incompatied round with a copious Fat, 
which our Fiſhermen call the B/ubber, of a great 
Thickneſs; which ſerves partly to poiſe their 
Bodies, and render them equiponderant to the 
Water; partly to keep off the Water at ſome 
Diſtance from the Blood, the immediate Con- 
tact whereof would be apt to chill it; and part- 
ly alſo for the ſame Uſe that Clothes ſerve us, 
to keep the Fiſh warm, by reflecting the hot 
Stcams of the Body, and fo redoubling the Heat, 
as we have before- noted. For we ſee, by Expe- 
rience, that fat Bodies are nothing near ſo 
ſenſible of the Impreſſions of Cold as lean. And 
] have obſerved fat Hogs to have lain abroad in 
the open Air, upon the cold Ground, in Winter 
Nights; whereas the lean Ones have been glad 
to creep into their Cotes, and lie upon Heaps to 
keep mem warm. 

I might here take Notice of thoſe Amphibious 
Creatures, which we may call Aquatic Quadru- 
peds (though one of them there is that hath but 
two Feet, viz. the Manati, or Sea-Cow) the 
B-aver, the Otter, the Phoca, or Sea-Calf, the 
Water-Rat, and the Frog, the Toes of whole 
Feet are joined by Membranes, as in Water- 
Fowls, for ſwimming ; and who haye very ſmall 
Ears, and Ear-holes, as the Cetaceous Fiſhes 
have, for hearing in the Water, 

To this Head belongs the adapting of the 
Parts that miniſter to Generation in the Sexes 

| one 
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one to another; and in Creatures that nouriſh 
their Young with Milk, the Nipples of the 
Breaſt to the Mouth and Organs of Suction ; 
which he muſt needs be wilfully blind and void 
of Senſe, that either diſcerns not, or denies to 
be intended and made one for the other. That 
the Nipples ſhould be made ſpungy, and with 
ſuch Perforations, as to admit Paſſage to the 
Milk when drawn, otherwile to retain it; and 
the Teeth of the Young either not ſprung, or ſo 
ſoft and tender, as not to hurt the Nipples of the 
Dam, are Effects and Arguments of Providence 
and Deſign. x: 

A more full Deſcription of the Breaſts and 
Nipples I meet with, in a Book of that ingenious 
Anatomiſt and Phyſician, Antonius Nuck, enti- 
tled, Agenographia Curioſa, cap. 2. He makes 
the Breaſts to be nothing but Glandules of that 
Sort they call Conglomerate, made up of an infi- 
nite Number of little Knots, or Kernels, each 
whereof has its excretory Veſſel, or Lactiferous 
Duct; three, or four, or five of theſe preſently 
meet, and join into one ſmall Trunk, in like 
Manner do the adjacent Glandules meet and u- 
nite ; ſeveral of theſe leſſer Trunks, or Branches 
concurring, make up an excretory Veſſel of a 
notable Bigneſs, like to that of the Pancreas, 
but not ſo long, yet ſufficiently large, to receive 
and retain a good Quantity of Milk ; which be- 
fore it enters the Nipple, is again contracted, 
and ſtraitned to that Degree, that it will ſcarce 
admit a ſmall Briſtle. Who now can be ſo im- 
pudent as to deny, that all this was contrived and 
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deſign'd purpoſely to retain the Milk, that it 
ſhould not flow out of itſelf, but eaſily be drawn 
out by Preſſure and Suction ; or to affirm that 
this fell out accidentally, than which there could 
not have been a more ingenious Contrivance for 
the Uſe to which it is employ'd, invented by the 
Wit of Man? 

To this Head of the Fitneſs of the Parts of 
the Body to the Creature's Nature, and Manner 
of Living, belongs that Obſervation of Ariſtotle, 
T0 „l dre Cor Mev Aro: ot. CoD AVN. 
Such Birds as * mags, 7 Bedles at To 
are all Carnivorous; and fo of Quadrupeds, 
x262ee9Tvrz, Carnivora omnia. All that have 
Serrate Teeth, are Carnivorous. This Obſerva- 
tion holds true concerning all European Birds ; 
but I know not but that Parrots may be an Ex- 
ception to it. Yet it is remarkable, that ſuch 
Birds as are Carnivorous have no G1zzard, or 
Muſculous, but a Membranous Stomach, that 
kind of Food needing no ſuch Grinding, or Com- 
minution as Seeds do, but being torn into Strings, 
or {mall Flakes, by the Beak, may be eaſily con- 
cocted by a Membranous Stomach. 

To the Fitneſs of all the Parts and Members 
of Animals, to their reſpective Uſes, may alſo 
be referred another Obſervation of the ſame 
Ariſtotle, arm 2 Com Ap ta . All 


Animals have even Feet, not more on one Side 


than another; which if they had, would ei- 
ther hinder their walking, or hang by not on- 
ly uſeleſs, but alſo burthenſome. For though 
a Creature might make a limping Shift to hop, 

ſuppoſe 
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ſuppoſe with three Feet, yet nothing ſo conve- 
niently or ſteddily to walk or run, or indeed to 
ſtand; ſo that we ſee Nature hath made Choice 
of what is moſt fit, proper, and uſeful: They 
have alſo not only an even Number of Feet, an- 
ſwering by Pairs one to another, which is as well 


decent as convenient, but thoſe too of an equal 


Length, I mean, the ſeveral Pairs; whereas were 
thoſe on one Side longer than they on the other, 
it would have caus d an inconvenient halting or 
limping in their going. 

I ſhall mention but one more Obſervation of 
Ariſtotle, that is, Ilæm⁰ν puaroy Sd, there is no 
Creature only volatile, or no flying Animal, but 
hath Feet as well as Wings, a Power of walking 
or creeping upon the Earth; becauſe there is no 
Food, or at leaſt not ſufficient Food for them to 
be had always in the Air; or if in hot Countries 
we may ſuppoſe there is, the Air being never 
without Store of Inſects flying about in it, yet 
could ſuch Birds take no Reſt, for having no 
Feet, they could not perch upon Trees; and if 
they ſhould alight upon the Ground, they could 
by no Means raiſe themſelves any more, as we 
ſee thoſe Birds which have but ſhort Feet, as the 
Swift and Martinet, with difficulty do; beſides, 
they would want Means of breeding, having no 
where to lay their Eggs, to ſit, hatch, or brood 
their Voung. As for the Story of the Manucodi- 
ata, or Bird of Paradiſe, which in the former 
Ages was generally received and accepted for 
true, even by the Learned, it is now diſcover d 
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to be a Fable, and rejected and exploded by all 
Men, thole Birds being well known to have Legs 
and Feet as well as others, and thoſe not ſhort, 
ſmall, nor feeble ones, but ſufficiently great and 
ſtrong, and arm'd with crooked Talons, as being 
the Members of Birds of Prey. 

It is alſo very remarkable, that all flying Inſects 
ſhould be cover'd with ſhelly Scales, like Armour, 
partly to ſecure them from external Violence, 
from Injuries by Blows and Preſſures; partly to 
defend their tender Muſcles from the Heat of the 
Sun-beams, which would be apt to parch and 
dry them up, being of ſmall Bulk; partly alſo 
to reſtrain the Spirits, and to prevent their Eva- 
poration. 

I ſhall now add another Inſtance of the Wiſ- 
dom of Nature, or rather the God of Nature, in 
adapting the Parts of the ſame Animal one to a- 
nother, and that 1s, the proportioning the Length 
of the Neck to that of the Legs. For ſeeing ter- 
reſtrial Animals, as well Birds as Quadrupeds, 
are endued with Legs, upon which they ſtand, 
and wherewith they transfer themſelves from 
Place to Place to gather their Food, and for o- 
ther Conveniences of Life, and fo the Trunk of 
their Body muſt needs he elevated above the Su- 
perficies of the Earth, fo that they could not con- 
veniently either gather their Food or drink if 
they wanted a Neck, therefore Nature hath not 
only furnſh'd them therewith, but with ſuch an 
one as is commenſurable to their Legs, except 
here the Elephant, which hath indeed a N 

Neck, 
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Neck, for the exceſſive Weight of his Head and 
Teeth, which to a long Neck would have been 
inſupportable, but is provided with a Trunk, 
wherewith, as with a Hand, he takes up his Food 
and Drink, and brings it to his Mouth. I fay, 
the Necks of Birds and Quadrupeds are com- 
menſurate to their Legs, ſo that they which have 
long Legs have long Necks, and they that have 
ſhort Legs, ſhort ones, as is ſeen in the Crocodlle, 
and all Liard; and thoſe that have no Legs, as 
they do not want Necks, ſo neither have they 
any, as Fiſhes. This Equality between the Length 
of the Legs and Neck, is eſpecially ſeen in Beaſts 
that feed conſtantly upon Graſs, whoſe Necks 
and Legs are always very near equal ; very near, 
I fay, becauſe the Neck muſt neceſlarily have 
ſome Advantage, in that it cannot hang perpen- 
dicularly down, but muſt incline a little; more- 
over, becauſe this fort of Creatures muſt needs 
hold their Heads down in an inclining Poſture 
for a conſiderable Time together, which would 
be very laborious and painful for the Muſcles, 
therefore on each Side the Ridge of the Vertebres 
of the Neck Nature hath placed an m4 pom, 
or nervous Ligament, of a great Thickneſs and 
Strength, apt to ſtretch, and ſhrink again, as need 
requires, and void of Senſe, extending from the 
Head (to which, and the next Vertebres of the 
Neck, it is faſten'd at that End) to the middle 
Vertebres of the Back (to which it is knit at the 
other) to aſſiſt them to ſupport the Head in that 
Poſture; which Aponeure/is is taken notice of by 
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the Vulgar by the Name of F:xfax, or Pack-wax, 
or White-leather. It is alſo very obſervable in 
Fowls that wade in the Water, which having 
long Legs, have alſo Necks anfwerably long ; 
only in theſe too there is an Exception, exceed- 
ing worthy to be noted; for ſome Water-Fowl, 
which are Palmipeds, or whole-footed, have very 
long Necks, and yet but ſhort Legs, as Swans 
and Geeſe, and ſome Indian Birds; wherein we 
may obſerve the admirable Providence of Na- 
ture. For ſuch Birds as were to ſearch and ga- 
ther their Food, whether Herbs or Inſects, in the 


bottom of Pools and deep Waters, have long 


Necks for that purpoſe, though their Legs, as i 
moſt convenient for ſwimming, be but ſhort; 
whereas there are no Land-Fow!l to be ſeen with 
ſhort Legs and long Necks, but all have their 
Necks in Length commenſurate to their Legs. 
This Inſtance is the more conſiderable, becauſe 
the Atheiſts uſual Flam will not here help them 
out ; for (fay they) there were many Animals of 
diſproportionate Parts and of abſurd and uncouth 
Shapes produc'd at firſt, in the Infancy of the 
World, but becauſe they conld not gather their 
Food, or perform other Functions neceſſary to 
maintain Life, they ſoon periſh'd, and were loſt 
again, For theſe Birds we ſee can gather their 
Food upon Land conveniently enough notwith- 
ſtanding the Length of their Necks. For Ex- 
ample, Geeſe graze upon Commons, and can 
feed themſelves fat upon Land ; yet is there not 
one Land Bird which hath its Neck thus diſpro- 
portionate to its Legs, nor one Water one neither, 


but 
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but ſuch as are deſtin'd by Nature in ſuch man- 
ner as we have mention'd to ſearch and gather 
their Food ; for Nature makes not a long Neck 
to no purpoſe. 

Laſtly, Another Argument of Providence and 
Council relating to Animals, is the various Kinds 
of Voices the ſame Animal uſes on divers Occa- 
ſions, and to different Purpoſes. Hen Birds, for 
Example, have a peculiar fort of Voice when 
they would call the Male; which is fo eminent 
in Qails, that it is taken Notice of by Men, who 
by counterfeiting this Voice with a Quail-Pipe, 
eaſily draw the Cocks into their Snares. The 
common Hen, all the while ſhe 1s broody, fits, 
and leads her Chickens, uſes a Voice, which we 
call Chcking ; another ſhe employs when ſhe calls 
her Chickens to partake of any Food ſhe hath 
found for them, upon hearing whereof they ſpee- 
dily run to her; another, when upon Sight of a 
Bird of Prey, or Apprehenſion of any Danger, 
ſhe would ſcare them, bidding them as it were to 
ſhift for themſelves, whereupon they ſpeedily run 
away, and ſeek Shelter among Buſhes, or in the 
thick Graſs, or elſewhere diſperſing themſelves 
far and wide. Theſe Actions do indeed neceſia- 
rily infer Knowledge and Intention of, and Di- 
rection to the Ends and Uſes to which they ſerve, 
not in the Birds themſelves, but in a ſuperior 
Agent, who bath put an Inſtinct in them of uſing 
ſuch a Voice upon ſuch an Occaſion ; and in the 
Young, of doing that upon hearing of it, which 
by Providence was intended. Other Voices ſhe 
hath when angry, when ſhe hath laid an Egg, 


when 
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when in Pain or great Fear, all ſignificant ; which 
may more eaſily be accounted for, as being Effects 
of the ſeveral Paſſions of Anger, Grief, Fear, 
Joy ; which yet are all argumentative of Proyi- 
dence, intending their ſeveral Significations and 
Uſes. 

I might alſo inſtance in Quadrupeds, ſome of 
which have as great a Diverſity of Voices as Hens 
themſelves, and all of them ſignificant ; for Ex- 
ample, that common domeſtick Animal the Cat, 
as is obvious to every one to obſerve, and there- 
fore I ſhall not ſpend Time to mention Particu- 
lars. 

Object. But againſt the Uſes of ſeveral Bodies 
I have inſtanced in that refer to Man, it may be 


objected, that theſe Uſes were not deſign'd by 


Nature in the Formation of the Things, but that 
the Things were by the Wit of Man accommo- 
dated thoſe Uſes. 

To which I anſwer, with Dr. Moore, in the 
Appendix to his Antidote againſt Atheiſm, that 
the ſeveral uſeful Dependencies of this Kind, 
(viz. of Stones, Timber, and Metals, for build- 
ing of Houſes or Ships, the Magnet for Na- 
vigation, Fc. Fire for melting of Metals, and 
forging of Inſtruments for the Purpoſes menti- 
oned) we only find, not make them. For whe- 
ther we think of it or no, it is, for Example, 
maniteſt, that Fuel is good to continue Fire, 
and Fire to melt Metals, and Metals to make 
Inſtruments to build Ships and Houſes, and ſo 


on. Wherefore it being true, that there 4 
: ſuc 
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ſuch a ſubordinate Uſefulneſs in the Things 
themſelves that are made to our Hand, it is but 
Reaſon in us to impute it to ſuch a Cauſe, as was 
aware of the Uſefulneſs and Serviceableneſs of 
its own Works. To which I ſhall add, that 
fince we find Materials fo fit to ſerve all the Ne- 
ceſſities and Conveniences, and to exerciſe and 
employ the Wit and Induſtry of an intelligent 
and active Being; and ſince there is ſuch an one 
created that is endued with Skill and Ability to 
uſe them, and which by their Help is enabled to 
rule over and ſubdue all inferior Creatures, but 
without them had been left neceſſitous, help- 
leſs, and obnoxious to Injuries above any other; 
and ſince the Omniſcient Creator could not but 
know all the Uſes, to which they might and 
would be employed by Man, to them that ac- 
knowledge the Being of a Deity; it is little leſs 
than a Demonſtration, that they were created 
1 I do not ſay only, for thoſe 
les, 

Methinks, by all this Proviſion for the Uſe 
and Service of Man, the Almighty interpreta- 
tively ſpeaks to him in this Manner: I have 
now placed thee in a ſpacious and well-furniſh'd 
World; I have endued thee with an Ability of 
underſtanding what is beautiful and proportion- 
able, and have made that which is ſo, agree- 
able and delightful to thee; I have provided 
thee with Materials whereon to exerciſe and 
employ thy Art and Strength; I have given 
thee an excellent Inſtrument, the Hand, ac- 
commodated to make uſe of them all; I have 

M diſtin. 
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diſtinguiſhed the Earth into Hills and Vallies, 
and Plains, and Meadows, and Woods ; all theſe 
Parts, capable of Culture and Improvement by 
thy Induſtry; I have committed to thee for 
thy Aſſiſtance in thy Labours of Plowing, and 
Carrying, and Drawing, and Travel, the labo- 
rious Oxe, the patient Aſs, and the ſtrong and 
ſerviceable Horſe; I have created a Multitude 
of Seeds for thee to make Choice out of them, 
of what is molt pleaſant to thy Taſte, and of 
moſt wholeſome and plentiful Nouriſhment; 1 
have alſo made great Variety of Trees, bearing 
Fruit both for Food and Phyſick, thoſe too capa- 
ble of being meliorated and improved by Tranſ- 
plantation, Stercoration, Inciſion, Pruning, Wa- 


tering, and other Arts and Devices. Till and | 


manure thy Fields, ſow them with thy Seeds; 
extirpate noxious and unprofitable Herbs; guard 
them from the Invaſion and Spoil of Beaſts; clear 
and fence in thy Meadows and Paſtures ; dreſs 
and prune thy Vines, and ſo rank and diſpoſe 
them as is moſt ſuitable to the Climate; plant 
thee Orchards, with all Sorts of Fruit-Trees, in 
ſuch Order as may be molt beautiful to the Eye, 
and moſt comprehenfive of Plants; Gardens for 
culinary Herbs, and all Kinds of Salleting ; 
for delectable F lowers, to gratify the Eye with 
their agrecable Colours and Figures, and thy 
Scent with their fragrant Odours; for Odorite- 
rous and Ever-green Shrubs and Suffrutices; 
for exotick and Medicinal Plants of all Sorts; 
and diſpoſe them in that comely Order, as may 


be both pleaſant to behold, and cc ations for 
Acceſs. 
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Acceſs. TI have furniſhed thee with all Materials 
for Building, as Stone, and Timber, and Slate, 
and Lime, and Clay, and Earth, whereof to 
make Bricks and Tiles; deck and beſpangle 
the Country with Houſes and Villages conve- 
nient for thy Habitation, provided with Out- 
houſes and Stables for the harbouring ar d ſhel- 
ter of thy Cattle, with Barns and Granaries for 
the Reception, and Cuſtody, and ſtoring up thy 
Corn and Fruits. I have made thee a ſociable 
Creature, Z mAmxgr, for the Improvement 
of thy Underſtanding by Conference, and Com- 
munication of Obſervations and Experiments 
for mutual Help, and Aſſiſtance, and Defence; 


build thee large Towns and Cities with ſtraight 


and well-pav'd Streets, and elegant Rows of 
Houſes, adorn'd with magnificent Temples for 
my Honour and Worſhip, with beautiful Pala- 
ces for thy Princes and Grandees, with ſtately 
Halls for publick Meetings of the Citizens and 
their ſeveral Companies, and the Seſſions of the 
Court of judicature; beſides publick Portico's 
and Aquæducts. I have implanted in thy Na- 
ture a Deſire of ſeeing ſtrange and foreign, and 
finding out unknown Countries, for the Im- 
provement, and Advance of thy Knowledge in 
Geography, by obſerving the Bays, and Creeks, 
and Havens, and- Promontories, the Out-lets of 
Rivers, the Situation of the Maritime Towns 
and Cities, the Longitude and Latitude, &c, 
of thoſe Places: In Politicks, by noting their 
Government, their Manners, Laws, and Cu- 


ſtoms, their Diet and Medicines, their Trades 
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and Manufactures, their Houſes and Buildings, 
their Exerciſes and Sports, Sc. In Phifiology, 
or Natural Hiſtory, by ſearching out their Na- 
tural Rarities, the Productions both of Land 
and Water; what Species of Animals, Plants, 
and Minerals, of Fruits and Drugs are to be 
found here, what Commodities for Bartering 
and Permutation, whereby thou mayeſt be ena- 
bled to make large Additions to Natural Hiſtory, 
to advance thoſe other Sciences, and to benefit 
and enrich thy Country by Increaſe of its Trade 
and Merchandize. I have given thee Timber 
and Iron to build the Hulls of Ships, tall Trees 
for Maſts, Flax and Hemp for Sails, Cables, 
and Cordage, for Rigging. I have armed thee 
with Courage and Hardineſs to attempt the Seas, 
and traverſe the ſpacious Plains of that liquid 
Element. I have affiſted thee with a Compaſs, 
to direct thy Courſe when thou ſhalt be out of all 
Ken of Land, and have nothing in View but Sky 
and Water. Go thither for the Purpoſes before- 
mentioned, and bring Home what may be uſe- 
ful and beneficial to thy Country in general, or 
thyſelf in particular. 

I perſuade myſelf, that the bountiful and 


gracious Author of Man's Being and Faculties, 


and all Things elſe, delights in the Beauty of 
his Creation, and is well pleaſed with the In- 
duſtry of Man, in adorning the Earth with beau- 
tiful Cities and Caſtles ; with pleaſant Villages 
and Country-Houſes ; with regular Gardens and 
Orchards, and Plantations of all Sorts of "— 
an 
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and Herbs, and Fruits, for Meat, Medicine, or 
moderate Delight; with ſhady Woods and 
Groves, and Walks ſet with Rows of elegant 
Trees; with Paſtures chathed with Flocks, and 
Valleys cover'd with Corn, and Meadows bur- 
thened with Graſs, and whatever elſe differen- 
ceth a civil and well-cultivated Region, from 
a barren and deſolate Wilderneſs. 

If a Country thus planted and adorn'd, thus 
poliſhed and civilized, thus improved to the 
Height by all Manner of Culture for the Support 
and Suſtenance, and convenient Entertainment 
of Innumerable Multitudes of People, be not to 
be preferred before a barbarous and inhoſpitable 
Scythia, without Houſes, without Plantations, 
without Corn-fields or Vineyards, where the 
roving Hords of the ſavage and truculent Inhabi- 
tants transfer themſelves from Place to Place in 
Waggons, as they can find Paſture and Forage 
for their Cattle, and live upon Milk, and Fleſh 
roaſted in the Sun, at the Pomels of their Sad- 
dles; or a rude and unpoliſhed America, peopled 
with ſlothful and naked Indians, inſtead of well- 
built Houſes, living in pitiful Huts and Cabbins, 
made of Poles ſet end-ways; then ſurely the 
brute Beaſts Condition, and Manner of Living, 
to which, what we have mention'd doth near- 
ly approach, is to be eſteem'd better than Man's, 
oo Wit and Reaſon was in vain beſtowed on 

im. 
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Laſtly, I might draw an Argument of the ad- 
mirable Art and Skill of the Creator and Com- 
oſer of them, from the incredible Smalneſs of 
ſome of thoſe natural and enlivened Machines, 
the Body of Animals. 

Any Work of Art of extraordinary Fineneſs 
and Subtlety, be it but a ſmall Engine or Move- 
ment, or a curious carved or turned Work of 
Ivory or Metals, ſuch as thoſe Cups turned of 
Ivory by Ofwaldus Nerlinger of Suevia, men- 
tion'd by Joan. Faber, in his Expoſitions, of Rec- 
chus his Mexican Animals, which all had the 
perfect Form of Cups, and were gilt with a 
Golden Border about the Brim, of that wonder- 
ful Smalneſs, that Faber himſelf put a thouſand 
of them into an excavated Pepper-corn; and 
when he was weary of the Work, and yet had nct 
filled the Veſſel, his Friend, John Carlus Schad, 
that ſhewed them him, put in four hundred 
more. Any ſuch Work, I ſay, is beheld with 
Admiration, and purchaſed at a great Rate, and 
treaſured up as a fingular Rarity in the Muſceums 
and Cabinets of the Curious, and as ſuch. is one 
of the firſt Things ſhewed to Travellers and 
Strangers. But what are theſe for their Fineneſs 
and Parvity (for which alone, and their Figure, 
they are conſiderable) to thoſe minute Machines 
endued with Lite and Motion, I mean, the Bo- 
dies of thoſe Auimalcula, not long ſince diſcover- 
ed in Pepfer-water, by Mr. Leuenhoek, of Delft 
in Holland, (whoſe Obſervations were confirm- 
ed and improved by our Learned and Worthy 

Country- 
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Country-man. Dr. Robert Hook) who tells us, 
That ſome of his Friends (whoſe Teſtimonials 
he deſired), did affirm, That they had ſeen 
10000, others 30000, others 45000 little liv- 
ing Creatures, in a Quantity of Water no big- 
ger than a Grain of Millet; and yet he made 
it his Requeſt to them, that they would only ju- 
ſtify (that they might be within compaſs) half 
the Number that they believed each of them 
ſaw in the Water. From the greateſt of theſe 
Numbers he infers, that there will be 8280000 
of theſe living Creatures ſeen in one Drop of 
Water; which Number (faith he) I can with 
Truth affirm, I have diſcerned. This (proceeds 
ne) doth exceed Belief: But I do aftirm, if a 
large Grain of Sand were broken into 8000000 of 
equal Parts, one of theſe would not exceed the 
Bigneſs of one of thoſe Creatures. Dr. Hook 
tells us, That after he had diſcovered vaſt Multi- 
tudes of thoſe exceeding ſmall Creatures which 
Mr. Leuenhoek had deſcribed, upon making uſe 
of other Lights and Glaſſes, he not only magni- 
hed thoſe he had diſcovered to a very great Big- 
neſs, but diſcovered many other Sorts very much 
ſmaller than them he firſt ſaw, and ſome of them 
lo exceeding ſmall, that Millions of Millions 
might be contain'd in one Drop of Water. It 
Pliny, conſidering ſuch Inſects as were known to 
him, and thoſe were none but what were vi- 
ſible to the naked Eye, was moved to cry out, 
That the Artifice of Nature was no where more 
conſpicuous than in theſe. And again, [nr 67s 
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tam parvis atque tam nullis qua ratio, quanta vis, 


quam inextricabilis perfectio? And again, Rerum 


natura nuſquam magis quam in minimis tota ef, 
Hiſt, Nat. I. 11. c. 1. What would he have ſaid, 
if he had ſeen Animals of fo ſtupendous Small- 
neſs, as I have mention'd ? How would he have 
been rapt into an Extaſy of Aſtoniſhment and 
Admiration ? 

Again : If conſidering the Body of a Gnat, 
(which by his own Confeſſion is none of the 
leaſt of Inſects) he could make fo many Admi- 
ring Queries, Where hath Nature diſpoſed fo ma- 
ny Senſes in a Gnat ? Ubi wiſum pretendit ? Ubi 
guſtatum applicavit? Ubi odoratum inſeruit ? Ubi 
verò truculentam illam & portione maximam vocem 
ingeneravit? Lud ſubtilitate pennas adnexuit ? 
Prelongavit pedum crura? Diſpoſuit jejunam ca- 
veam uti album? Avidam ſanguinis & potiſſimum 
humani ſitim accendit ? Telum verò perfodiends 
tergori quo ſpiculavit ingenio? Atque ut in capaci, 
cum cerni non poſſit exilitas, ita reciproca gemi- 
navit arte, ut fodiendo accuminatum pariter ſor- 
bendoque fiſtulgſum efſet. Which Words ſhould 
I tranſlate, would loſe of their Emphaſis and 
Elegancy. If, I ſay, he could make ſuch Que- 
ries about the Members of a Gnat, what may 
we make, and what would he in all likelihood 
have made, had he ſeen theſe incredibly ſmall 
living Creatures? How would he have admired 
the immenſe Subtilty (as he phraſes it) of their 
Parts? For to uſe Dr. Hook's Words in his Mi- 
cro/copium, p. 103. If theſe Creatures be fo ex- 

ceeding 
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ceeding ſmall, what muſt we think of their 
Muſcles and other Parts? Certain it is, that the 
Mechaniſm by which Nature performs the Muſ- 
cular Motion, is exceeding ſmall and curious, 
and to the Performance of every Muſcular Mo- 
tion, in greater Animals at leaſt, there are not 
fewer diſtinct Parts concerned than many Mil- 
lions of Millions, and theſe viſible through a Mi- 
croſcope. 


e. Let us then conſider the Works of God, 
and obſerve the Operations of his Hands: Let 
us take notice of, and admire his infinite Wiſ- 
dom and Goodneſs in the Formation of them : 
No Creature in the ſublunary World is capable 
of ſo doing, beſides Man, and yet we are defi- 
cient herein: We content ourſelves with the 
Knowledge of the Tongues, or a little Skill in 
Philology, or Hiſtory perhaps, and Antiquity, 
and negleft that which to me ſeems more mate- 
rial, I mean, Natural Hiſtory, and the Works 
of the Creation : I do not diſcommend or dero- 
gate from thoſe other Studies : I ſhould betray 
mine own Ignorance and Weakneſs ſhould I do 
ſo; I only wiſh they might not altogether juſtle 
out, and exclude this. I wiſh that this might be 
brought in Faſhion among us; I wiſh Men 
would be ſo equal and civil, as not to diſparage, 
deride, and vilify thoſe Studies which themſelves 
{kill not of, or are not converſant in; no Know- 
ledge can be more pleaſant than this, none that 


doth ſo ſatisfy and feed the Soul; in Compari- 
ſon 
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pariſon whereto that of Words and Phraſes ſeem 
to me inſipid and jejune. That Learning (faith 
a wiſe and obſervant Prelate) which conſiſts only 
in the Form and Pedagogy of Arts, or the criti- 
cal Notions upon Words and Phraſes, hath in it 
this intrinſical Imperfection, that it is only ſo 
far to be eſteem' d, as it conduceth to the Know- 
ledge of Things, being in itſelf but a kind of 
Pedantry, apt to infect a Man with ſuch odd 
Humours of Pride, and Affectation, and Curio- 
ſity, as will render him unfit for any great Em- 
ployment. Words being but the Images and 
Matter, to be wholly given up to the Study of 
theſe, what is it but Pygmalion's Frenzy, to fall 
in. Love with a Picture or Image ? As for Ora- 
tory, which is the beſt Skill about Words, that 
hath by ſome wiſe Men been eſteem'd, but a vo- 
luntary Art, like to Cookery, which ſpoils 
wholſome Meats, and helps unwholſome, by 
the Variety of Sauces, ſerving more to the Plea- 
ſure of Taſte, than the Health of the Body. 
It may be (for ought I know, and as ſome 
Divines have thought) part of our Buſineſs 
and Employment in Eternity, to contemplate 
the Works of God, and to give him the Glory 
of his Wiſdom, Power, and Goodneſs, mani- 
feſted in the Creation of them. I am {ure 
it is part of the Buſineſs of a Sabbath-day, and 
the Sabbath is a Type of that Eternal Reſt; 
for the Sabbath ſeems to have been firſt inſti- 
tuted for a Commemoration of the Works of 


the 
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the Creation, from which God is ſaid to have 
reſted upon the Seventh Day. 


It is not likely that Eternal Life ſhall be a tor- 
pid and unactive State, or that it ſhall conſiſt 
only in an uninterrupted and endleſs Act of Love; 
the other Faculties ſhall be employ'd as well as 
the Will in Actions ſuitable to and perfective of 
their Natures; eſpecially the Underſtanding, the 
ſupreme Faculty of the Soul, which chiefly dif- 
ferenceth us from brute Beaſts, and makes us ca- 
pable of Virtue and Vice, of Rewards and Pu- 
niſhments, ſhall be buſied and employed in con- 
templating the Works of God, and obſerving 
the Divine Art and Wiſdom, manifeſted in the 
Structure and Compoſition of them, and reflect- 
ing upon their great Archite& the Praiſe and 
Glory due to him; then ſhall we clearly ſce, 
to our great Satisfaction and Admiration, the 
Ends and Uſes of theſe Things, which here were 
either too ſubtle for us to penetrate and diſcover, 
or too remote and unacceſſible for us to come to 
any diſtinct View of, vig. the Planets and fixed 
Stars, thoſe illuſtrious Bodies, whoſe Contents 
and Inhabitants, whoſe Stores and Furniture, we 
have here ſo longing a Defire to know, as alſo 
their mutual Subſerviency to each other. Now 
the Mind of Man being not capable at once to 
advert to more than one thing, a particular View 
and Examination of ſuch an innumerable Num- 
ber of vaſt Bodies, and the great Multitude of 
Species, both of animatc and inanimate Beings, 
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which each of them contains, will afford Mat- 
ter enough to exerciſe and employ our Minds, I 
do not fay to all Eternity, but to many Ages, 
ſhould we do nothing elle. 


Let it not ſuffice us to be Book-learn'd, to 
read what others have written, and to take upon 
Truſt more Falſhood than Truth ; but let us our- 
ſelves examine Things as we have Opportunity, 
and converſe with Nature as well as Books. Let 
us endeavour to promote and increaſe this Know- 
ledge, and make new Diſcoveries, not ſo much 
diſtruſting our own Parts, or deſpairing of our 
own Abilities, as to think that our Induſtry can 
add nothing to the Invention of our Anceſtors, 
or correct any of their Miſtakes. Let us not 
think that the Bounds of Science are fix'd, like 
Hercules's Pillars, and inſcrib'd with a Ne plus 
ultra; let us not think we have done when we 
have learn'd what they have deliver'd to us; the 
Treaſures of Nature are inexhauſtible ; here is 
Employment enough for the vaſteſt Parts, the 
moſt indefatigable Induſtries, the happieſt Op- 
portunities, the moſt prolix and undiſturb'd Va- 
cancies. Multa vententis evi populus ignota nobis 
feret : Multa ſecults tunc futuris, cum memoria 
noſtri exoleverit reſervantur. Pufilla res mundus 
eſt, niſi in eo quod querat omnis mundus habeat. 
Seneca Nat. Queſt. Lib. 7. Cap. 31. The People 
of the next Age ſhall know many Things unknown to 
us : Many are reſerv'd for Ages then to come, when 
we ſhall be quite forgotten, no Memory of us remain- 

ing. 
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ing. The World would be a pitiful ſmall thing in- 
deed, if it did not contain enough for the Enquiries 
of the whole World. Yet, and again, Epiſt. 64. 
Multum adhuc reſtat Operis, multumque reſtabit, 
nec ulli nato poſt mille ſcula precludetur occaſio | 
aliguid adhuc adjiciendi, Much Work fill re- 9 
mains, and much will remain; neither to him that 9 
ſhall be born after a thouſand Ages, will Matter be 
wanting for new Additions to what hath already 
been invented, Much might be done would we 
but endeavour, and nothing is inſuperable to 
Pains and Patience. I know that a new Study 
at firſt ſeems very vaſt, intricate, and difficult ; 
but after a little Reſolution and Progreſs, after 
a Man becomes a little acquainted, as I may fo 
ſay, with it, his Underſtanding is wonderfully 


clear'd up and enlarg'd, the Difhculties vaniſh, ; 
and the thing grows eaſy and familiar. And for f 
our Encouragement in this Study, obſerve what | 


the Plalmiſt faith, P/al. cxi. 2. The Works of the 
Lord are great, ſought out of all them that have 
Pleaſure therein. Which tho' it be principally 
ſpoken of the Works of Providence, yet may as 
well be verify'd of the Works of the Creation. : 
I am ſorry to ſee fo little Account made of 1 
real experimental Philoſophy in this | 

* Univerfity, and that thoſe ingeni- * 
ous Sciences of the Mathematicks thor /iv'4 ar 
are ſo much neglected by us; and 1 rg 
therefore do earneſtly exhort thoſe © 
that are young, eſpecially Gentlemen, to ſet 
upon theſe Studies; they may poſſibly invent 


ſomething 
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ſomething of eminent Uſe and Advantage to the 
World; and one ſuch Diſcovery would abun- 
dantly compenſate the Expence and Travel of 
one Man's whole Life. However, it is enough 
to maintain and continue what is already invent- 
ed; neither do I ſee what more ingenious and 
manly Employment they can purſue, tending 
more to the Satisfaction of their own Minds, and 
the Illuſtration of the Glory of God, for he is 
wonderful in all his Works. 


But I would not have any Man croſs his na- 
tural Genius or Inclinations, or undertake ſuch 
Methods of Study as his Parts are not fitted to, 
or not ſerve thoſe Ends to which his Friends, 
upon mature Deliberation, have deſign'd him; 
but thoſe who do abound with Leiſure, or who 
have a natural Propenſion and Genius inclining 
them thereto ; or thoſe who by Reaſon of the 
Strength and Greatneſs of their Parts, are able 


to compaſs and comprehend the whole Latitude 


of Learning. 


Neither yet need thoſe who are deſign'd to 
Divinity itſelf fear to look into theſe Studies, 
or think they will engroſs their whole Time, 
and that no conſiderable Progreſs can be made 
therein, unleſs Men lay aſide and neglect their 
ordinary Callings and neceſſary Employments. 
No ſuch Matter. Our Life is long enough, 
and we might find Time enough did we huſ- 
band it well: Vitam non accepimus brevem, ſed 

fectmus, 


P: 
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feectmus, nec inopes ejus, ſed prodigi ſumus, as Se- 
neca faith, We have not received a ſhort Life, but 
have made it ſo ; neither do we want Time, but are 
prodigal of it. And did but young Men fill up 
that Time with theſe Studies, which lies upon 
their Hands, which they are incumber'd with, 
and troubled how to paſs away, much might be 
done even ſo. I do not ſee but the Study of true 
Phyſiology may be juſtly accounted a proper, or 
TTepmadtia Preparative to Divinity. But to leave 
that, it is a general receiv'd Opinion, that all 
this viſible World was created for Man; that 
Man is the End of the Creation; as if there 
were no other End of any Creature, but ſome 
way or other to be ſerviceable to Man. This 
Opinion is as old as Tully; for, faith he, in his 
Second Book, De Nat. Deorum, Principio ipſe 
Mundus Deorum hominumque cauſa fattus eſt : 
queque in eo ſunt omnia ea parata ad fructum 
hominum & inventa ſunt. But tho' this be vul- 
early received, yet wiſe Men now-a-days think 
otherwiſe. Dr. Moore affirms, * That 
Creatures are made to enjoy themſelves |, — Antidot. 
as well as to ſerve us; and that it is a c. fi. ETA? 
groſs piece of Ignorance and Ruſticity 
to think otherwiſe, And in another Place: This 
comes only of Pride and Ignorance, or a haughty 
Preſumption ; becauſe we are encouraged to believe 
that in ſome Senſe all Things are made for Man, 
therefore to think that they are not at all made for 
themſelves. But he that pronounceth this, is igno- 
rant of the Nature of Man, and the Knowledge of 
| Things : 


I 
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Things: For if a good Man be merciful to his 
Beaſt, then ſurely a good God is bountiful and be- 
nign, and takes Pleaſure that all his Creatures en- 
joy themſelves, that have Life and Senſe, and are 
capable of Enjoyment, 


Thoſe Philoſophers indeed who hold Man to 
be the only Creature in this ſublunary World 
endu'd with Senſe and Perception, and that all 
other Animals are mere Machines or Puppets, 
have ſome Reaſon to think that all Things here 
below were made for Man. But this Opinion 
ſeems to me too mean, and unworthy the Ma- 
jeſty, Wiſdom, and Power of God; nor can it 
well conſiſt with his Veracity, inſtead of a Mul- 
titude of noble Creatures, endu'd with Life and 
Senſe, and ſpontaneous Motion, as all Mankind 
till of late Years believ'd, and none ever doubted 
of (ſo that it ſeems we are naturally made to 
think ſo) to have ſtock'd the Earth with divers 
Sets of Automata, without all Senſe and Percep- 
tion, being wholly acted from without, by the 
Impulſe of external Objects. 


But be this ſo, there are infinite other Crea- 
tures without this Earth, which no conſiderate 
Man can think were made only for Man, and 
have no other Uſe. For my part, I cannot be- 
lieve that all Things in the World were ſo made 
for Man, that they have no other Uſe. 


For 
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For it ſeems to me highly abſurd and unrea- 
ſonable, to think that Bodies of ſuch vaſt Mag- 
nitude as the fix'd Stars, were only made to 
twinkle to us, nay, a Multitude of them there 
are, that do not ſo much as twinkle, being ei- 
ther by reaſon of their Diſtance, or of their 
Smalneſs, altogether inviſible to the naked Eye, 
and only diſcoverable by a Teleſcope ; and it is 
likely, perfecter Teleſcopes than we yet have, 
may bring to light many more; and who knows, 
how many lie out of the Ken of the beſt Tele- 
ſcope that can poſſibly be made? And, I be- 
lieve, there are many Species in Nature, even 
in this ſublunary World, which were never yet 
taken Notice of by Man, and conſequently of no 
Uſe to him, which yet we are not to think were 
created in vain ; but may be found out by, and 
of Uſe to, thoſe who ſhall live after us in future 
Ages. But though in this Senſe it be not true, 
that all Things were made for Man; yet, thus 
far it is, that all the Creatures in the World 
may be ſome way or other uſeful to us, at leaſt 
to exerciſe our Wits and Underſtandings, in con- 
ſidering and contemplating of them, and fo af- 
ford us Subjects of admiring and glorifying their 
and our Maker. Seeing then, we do believe, 
and aſſert, that all Things were in ſome Senſe 
made for us, we are thereby oblig'd to make 
uſe of them for thoſe Purpoſes for which the 
ſerve us, elſe we fruſtrate this End of their 
Creation. Now ſome of them ſerve only to ex- 
erciſe our Minds: Many others there be, which 


N might 
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might probably ſerve us to good Purpoſe, 
whoſe Uſes are not diſcovered, nor are they 
ever like to be, without Pains and Induſtry. 
True it is, many of the greateſt Inventions 
have been accidentally ſtumbled upon; but 
not by Men ſupine and careleſs, but buſy and 
inquiſitive. Some Reproach methinks it is to 
learned Men, that there ſhould be ſo many Ani- 
mals in the World, whoſe outward Shape is not 
yet taken Notice of, or deſcribd, much leſs their 
Way of Generation, Food, Manners, Uſes, ob- 
ſerved, 

The Scripture, P/al. cxlviii. calls upon fle 
Sun, Moon and Stars, Fire and Hail, Snow and 
Vapour, ſtormy Winds and Tempeſts, Mountains 
and all Hills, fruitful Trees and all Cedars, Beaſts 
and all Cattle, creeping Things and flying Fowl, 
&c. to praiſe the Lord. How can that be? Can 
ſenſeleſs and inanimate Things praiſe God? ſuch 
as are the Sun, and Moon, and Stars. And al- 
though Beaſts be advanced higher to ſome De- 
gree of Senſe and Perception ; yet being void of 
Reaſon and Underſtanding, they know nothing 
of the Cauſes of Things, or of the Author and 
Maker of themſelves, and other Creatures. All 
that they are capable of doing, in reference to 
the praiſing of God, is (as I ſaid before) by at- 
fording Matter, or Subject, of praiſing him, to 
rational and intelligent Beings. So the Pfalmiſt, 
P/al. xix. 1. The Heavens declare the Glory of 
God, and the Firmament fheweth his Handy-work. 
And therefore the P/almi/t, when he calls upon 

| Sun, 
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Sun, and Moon, and Stars, to praiſe God, doth 
in effect call upon Men and Angels, and other 
rational Beings, to conſider thoſe great Effects 
of the Divine Power and Wiſdom, their vaſt Di- 
menſions, their regular Motions and Periods, 
their admirable Diſpoſition and Order, their emi- 
nent Ends and Uſes in illuminating and enliven- 
ing the Planets, and other Bodies about them, 
and their Inhabitants, by their comfortable and 
cheriſhing Light, Heat, and Influences, and to 
give God the Glory of his Power, in making ſuch 
great and illuſtrious Bodies, and of his Wiſdom 
and Goodneſs in ſo placing and diſpoſing of 
them, ſo moving them regularly and conſtant- 
ly, without claſhing, or interfering, one with 
another, and enduing them with ſuch excellent 
Virtues and Properties, as to render them ſo ſer- 
viceable and beneficial to Man, and all other 
Creatures about them. 


The like may be ſaid of Fire, Hail, Snow, 
and other Elements and Meteors, of Trees, and 
other Vegetables, of Beaſts, Birds, Inſects, and 
all Animals, when they are commanded to 
praiſe God, which they cannot do by them- 
ſelves; Man is commanded to conſider them 
particularly, to obſerve and take notice of their 
curious Structure, Ends and Uſes, and give 
God the Praiſe of his Wiſdom, and other At- 
tributes therein manifeſted. 


N 2 And 
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And therefore thoſe who have Leiſure, Op- 
portunity, and Abilities, to contemplate and 
conſider any of theſe Creatures, if they do it 
not, do as it were rob God of ſome Part of his 
Glory, in neglecting or flighting ſo eminent a 
Subject of it, and wherein they might have diſ- 
covered ſo much Art, Wiſdom and Contri- 
Vance, 


And it is particularly remarkable, that the Di- 
vine Author of this P/ an, amongſt other Crea- 
tures, calls upon Inſects alſo to praiſe God; 
which is as much as to ſay, Ye Sons of Men, 
neglect none of his Works, thoſe which ſeem 
molt vile and contemptible : there is Praiſe be- 
longs to him for them. Think not that any 
Thing he hath vouchſafed to create, is unwor- 
thy thy Cognizance, to be ilighted by thee. It 
is Pride and Arrogance, or Ignorance and Fol- 
ly, in thee ſo to think. There is a greater Depth 
of Art and Skill in the Structure of the meaneſt 
Infect, than thou art able for to fathom, or com- 
prehend. 


The Wiſdom, Art, and Power of Almighty 
God, ſhines forth as viſibly in the Structure of 
the Body of the minuteſt Inſect, as in that of a 
Horſe, or Elephant: Therefore God is ſaid to be, 
Maximus in minimis, We Men eſteemi it a more 
difficult Matter, and of greater Art and Curio- 
ſity, to frame a ſmall Watch, than a large Clock q 

An 
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And no Man blames him who ſpent his whole 
Time in the Conſideration of the Nature and 
Works of a Bee, or thinks his Subje& was too 
narrow. Let us not then eſteem any Thing con- 
temptible, or inconſiderable, or below our no- 
tice taking; for this is to derogate from the Wiſ- 
dom and Art of the Creator, and to confeſs our- 
ſelves unworthy of thoſe Endowments of Know- 
ledge and Underſtanding which he hath beſtow- 
ed on us. Do we praiſe Dædalus, and Architas, 
and Hero, and Callicrates, and Albertus Magnus, 
and many others which I might mention, for 
their Cunning in inventing, and Dexterity in 
framing and compoſing a few dead Engines, or 
Movements, and ſhall we not admire and mag- 
nify the Great Ano, Klaus, Former of the 
World, who hath made ſo many, yea, 1 may 
fay, innumerable, rare Pieces, and thoſe too not 
dead Ones, ſuch as ceaſe preſently to move ſo 
ſoon as the Spring is down ; but all living, and 
themſelves performing their own Motions, and 
thoſe ſo intricate and various, and requiring ſuch 
a Multitude of Parts and ſubordinate Machines, 
that it is incomprehenſible what Art and Skill, 
and Induſtry, muſt be employed in the framing 
of one of them ? 


I have already noted out of Dr. Ho, that 
to the Performance of every Muſcular Motion, 
at leaſt in greater Animals, there are not fewer 


diſtinct Parts concerned, than many Millions of 
Millions, 


N 3 Further, 
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Further, from the Confideration of our own 
Smallneſs and Inconſiderableneſs, in reſpect of 
the Greatneſs and Splendor of thoſe glorious 
heavenly Bodies, the Sun, Moon, and Stars, 
to which our Bodies bear no Proportion at all 
either in Magnitude, or Luſtre ; let us with the 
Holy P/a/m:/t raiſe up our Hearts to magni 
the Goodneſs of God towards us in taking ſuch 
Notice of us, and making ſuch Proviſion for us, 
and advancing us ſo highly above all his Works, 
Pfal. viii. 3. When I confider the Heavens, the 
Work of thy Fingers, the Moon and the Stars which 
thou haſt ordained; What is Man that thou art 
mindful of him, and the Son of Man that thou vi- 
fiteft him? Fer thou haſt made him a little letter 
than the Angels, and haſt crowned him with Ghry 
and Honour, &c. 


But it may be objected, that God Almighty 
was not ſo ſelfiſh and deſirous of Glory, as to 
make the World, and all the Creatures therein, 
only for his own Honour, and to be praiſed by 
Man. To aſſert this, were, in Des Cartes's Opi- 
nion, an abſurd and childiſh Thing, and a re- 
ſembling of God to a proud Man. It is more 


worthy the Deity, to attribute the Creation 


of the World to the Exundation and Overflow- 
ing of his tranſcendent and infinite Goodneſs, 
which is of its own Nature, and in the very 


Notion of it, moſt free, diffuſive, and commu- 
nicative. 


To 
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To this I ſhall anſwer in two Words; Firſt, 
The Teſtimony of Scripture makes God in all 
his Actions to intend and deſign his own Glory 
mainly, Prov. xvi. 4. God made all Things for 
himjelf. How! for himſelf? He hath no Need 
of them: He hath no Uſe of them. No, he 
made them for the Manifeſtation of his Power, 
Wiſdom, and Goodneſs, and that he might re- 
ceive from the Creatures that were able to take 
Notice thereof, his Tribute of Praiſe, P/al. l. 14. 
Offer unto God Thankſegrving. And in the next 
Verſe, I will deliver thee, and thou ſhalt glorify 
me. And again in the laſt Verſe, Whopo offereth 
Praiſe, glorifieth me. So Praiſe is called a Sa- 
crifice, and the Calves of the Lips, Hol. xiv. 2. 
Ia. xlii. 8. Tam the Lord, that is my Name, and 
my Glory will I not give to another. Iſa. xlviii. 11, 
And I will not give my Glory to another. The 
Scripture calls upon the Heavens, the Earth, 
and Sun, and Moon, and Stars, and all other 
Creatures, to praiſe the Lord; that is, by the 
Mouth of Man, (as I ſhewed before) who is 
hereby required to take notice of all theſe Crea- 
tures, and to admire and praiſe the Power, Wit- 
dom, and Goodneſs of God, manifeſted in the 
Creation and Deſignations of them. 


Secondly, It is moſt reaſonable that God Al- 
mighty ſhould intend his own Glory : For he 
being infinite in all Excellencies and Perfecti- 
ons, and independent upon any other Being ; 

N 4 nothing 
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nothing can be ſaid or thought of him too great, 
and which he may not juſtly challenge as his 
due; nay, he cannot think too highly of him- 
ſelt, his other Attributes being adequate to his 
Underſtanding ; fo that, though his Underſtand- 
ing be infinite, yet he underſtands no more than 
his Power can effect, becauſe that is infinite al- 
ſo. And therefore it is fit and reaſonable, that 
he ſhould own and accept the Creatures Acknow- 
ledgments and Celebrations of thoſe Virtues and 
Perfections, which he hath not received of any 
other, but poſſeſſeth eternally and originally of 
himſelf. And indeed, (with Reverence be it 
ſpoken) what elſe can we imagine the ever: bleſ- 
ſed Deity to delight and take Complacency in 
for ever, but his own infinite Excellencies and 
Perfections, and the Manifeſtations and Effects 
of them, the Works of the Creation, and the 
Sacrifices of Praiſe and Thanks offered up by 
ſuch of his Creatures as are capable of conſidering 
thoſe Works, and diſcerning the Traces and 
Footſteps of his Power and Wiſdom appearing 
in the Formation of them ; and moreover, whoſe 
bounden Duty it is fo to do? The Reaſon why 
Man ought not to admire himſelf, or ſeek his 
own Glory, is becauſe he is a Dependent Crea- 
ture, and hath nothing but what he hath re- 
ceived ; and not only dependent, but imperfect ; 
yea, weak and impotent: And yet I do not take 
Humility in Man to confiſt in difowning, or 
denying any Gift or Ability that is in him, but 
im a juſt Valuation of ſuch Gifts and Endow- 


ments, yet rather thinking too meanly than too 
highly 


„ 
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highly of them ; becauſe human Nature is ſo apt 
to err in running into the other Extreme, to 
flatter itſelf, and to accept thoſe Praiſes that 
are not due to it; Pride being an Elation of 
Spirit upon Falſe Grounds, or a Deſire and Ac- 
ceptance of undue Honour. Otherwiſe, I do 
not ſee why a Man may not admit, and accept 
the Teſtimonies of others, concerning any Per- 
fection, Accompliſhment, or Skill, that he is 
really poſſeſſed of; yet can he not think of him- 
ſelf to deſerve any Praiſe or Honour for it, be- 
cauſe both the Power and the Habit are the Gift 
of God: And confidering that one Virtue is 
counter-balanced by many Vices, and one Skill 
or Perfection with much Ignorance and Infir- 
mity. 


The End of the Firſ Part. 
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T Proceed now to ſelect ſome particular Pieces 


of the Creation, and to conſider them more 
diſtinctly. They ſhall be only two. 


I. The whole Body of the Earth. 
II. The Body of Man. 


Firſt, The Body of the Earth; and therein I 
ſhall take notice of, 1. Its Figure. 2. Its Mo- 
tion, 3. The Conſtitution of its Parts. 2 

y 
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By L .rth I here underſtand not the dry Land, 
or the Earth contradiſtinguiſh'd to Water, or the 
Earth conſider'd as an Element, but the whole 
terraqueous Globe, compoſed of Earth and 
Water. | 

1. For the Figure, I could eaſily demonſtrate 
it to be ſpherical. That the Water, which by 
reaſon of its Fluidity ſhould, one would think, 
compoſe itſelf to a Level, yet doth not fo, but 
hath a gibboſe Szperficies, may to the Eye be 
demouſtrated upon tlic Sea, For when two 
Ships failing contrary ways loſe the Sight one of 
another, firſt the Keel and Hull diſappear, after- 
wards the Sails; and if when upon the Deck 
you have perfectly loſt ſight of all, you get up 
to the top of the Main-Maſt, you may deſcry it 
again. Now what ſhould take away the fight of 
theſe Ships from each other but the Gibboſity of 
the interjacent Water? The Roundneſs of the 
Earth from North to South is demonſtrated 
from the Appearance of northern Stars above the 
Horizon, and loſs of the ſouthern to them that 
travel northward ; and on the contrary, the loſs 
of the northern, and Appearance of the ſouthern 
to them that travel ſouthward. For were the 
Earth a Plain, we ſhould ſee exactly the fame 
Stars wherever we were placed on that Plain, 
The Roundneſs from Eaſt to Weſt is demonſtra- 
ted from Eclipſes of either of the great Lumina- 
ries, For why the ſame Eclipſe, ſuppoſe of the 
Sun, which is ſeen to them that live more eaſter- 


ly, when the Sun is elevated fix Degrees 7 
the 
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the Horizon, ſhould be ſeen to them that live 
one Degree more weſterly, when the Sun is but 
five Degrees above the Horizon, and fo lower 
and lower proportionably to them that live more 
and more weſterly, till at laſt it appear not at 
all, no Account can be given but the Globoſity 
of the Earth. For were the Earth a perfect Plain, 
the Sun would appear eclips'd to all that live 
upon that Plain, if not exactly in the ſame Ele- 
vation, yet pretty near it ; but to be ſure it would 
never appear to ſome, the Sun being elevated 
high above the Horizon; and not at all to others. 
It being clear then that the Figure of the Earth 
is ſpherical, let us confider the Conveniences of 
this Figure. 


1. No Figure is ſo capacious as this, and con- 
ſequently whoſe Parts are ſo well compacted and 
united, and lie ſo near one to another for mutual 
Strength. Now the Earth, which is the Baſis of 
'all Animals, and, as ſome think, of the whole 
Creation, ought to be firm, and ſtable, and ſolid, 
and as much as is poſſible ſecur'd from all Ruins 
and Concuſſions. 


2. This Figure is moſt conſonant and agree- 
able to the natural Nutus, or Tendency of all 
heavy Bodies. Now the Earth being ſuch a one, 
and all its Parts having an equal Propenſion or 
Connivency to the Center, they muſt needs be in 
greateſt Reſt, and molt immoveable, when they 
are all equidiſtant from it; whereas were it an 


3 angular 
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angular Body, all the Angles would be vaſt and 
ſteep Mountains, bearing a conſiderable Propor- 
tion to the whole Bulk, and therefore thoſe Parts 
being extremely more remote from the Center 
than thoſe about the middle of the Plains, would 
conſequently preſs very ſtrongly thitherward, and 
unleſs the Earth were made of Adamant or Mar- 
ble, in time the other Parts would give way, till 
all were levell'd. 


3. Were the Earth an angular Body, and not 
round, all the whole Earth would be nothing elſe 
but vaſt Mountains, and ſo incommodious for 
Animals to live upon ; for the middle Point of 
every Side would be nearer the Center than any 
other, and conſequently from that Point, which 
way ſoever one travell'd, would be up-hill, the 
Tendency of all heavy Bodies being perpendicu- 
larly to the Center; beſides, how much this would 
obſtruct Commerce, 1s eaſily ſeen; for not only 
the Declivity of all Places would render them 
very difficult to be travell'd over, but likewiſe the 
midſt of every Side being loweſt and neareſt the 
Center, if there were any Rain, or any Rivers, 
muſt needs be fill'd with a Lake of Water, there 
being no way to diſcharge it, and poflibly the 
Water would riſe ſo high as to overflow the 
whole Latus. But, ſurely, there would be 
much more Danger of the Inundation of whole 
Countries than now there is, all the Waters 
falling upon the Earth, by reaſon of its De- 


clivity every way, eaſily deſcending down 8 
t he 
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the common Receptacle the Sea. And theſe 
Lakes of Water being far diſtant one from ano- 
ther, there could be no Commerce between far 
remote Countries, but by Land. 


4, A Spherical Figure is moſt commodisus 
for Dinetial Motion, or Revolution, upon its 
own Axis; for in that, neither can the Medium 
at all reſiſt the Motion of the Body, becauſe it 
ſtands not in its way, no Part coming into any 
Space but what the Precedent left, neither doth 
one Part of the Superficies move faſter than ano- 
ther: Whereas were it Angular, the Parts about 
the Angles would find ſtrong Reſiſtance from 
the Air, and thoſe Parts alſo about the Angles 
would move much faſter than thoſe about the 
Middle of the Planes, being remoter from the 
Center than they. It remains therefore that this 
Figure is the moſt commodious for Motion. 

Here I cannot but take Notice of the Folly 
and Stupidity of the Epicureans, who fancied 
the Earth to be flat and contiguous to the Hea- 
vens on all Sides, that it deſcended a great way 
with long Roots; and that the Sun was new 
made every morning, and not much bigger than 
it ſeems to the Eye, and of a flat Figure, and 
many other ſuch groſs Abſurdities as Childrea 
among us would be aſhamed of. 


_ Secondly, 1 come now to ſpeak of the Motion 
of the Earth. That the Earth (ſpeaking ac- 
cording to Philoſophical Accurateneſs) doth 
; O move 
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move both upon its own Poles, and in the Eclip. 
tick, is now the received Opinion of the moſt 
learned and ſkilful Mathematicians. To prove 
the Diurnal Motion of it upon its Poles, I need 
produce no other Argument than, Firſt, The 
vaſt Diſproportion in reſpe& of Magnitude, that 
is between the Earth and the Heavens, and the 
great Unlikelihood that ſuch an infinite Num- 
ber of vaſt Bodies ſhould move about ſo incan- 
ſiderable a Spot as the Earth, which in Compa- 
riſon with them, by the concurrent Suffrages 
of Mathematicians of both Perſuaſions, is a mere 
Point, thai is, next to nothing. Secondly, The 
immenſe and incredible Celerity of the Motion 
of the Heavenly Bodies in the ancient Hypotheſis, 
Thirdly, Of its Annual Motion in the Ecliptick, 
the Stations and Retrogadations of the ſuperior 
Planets are a convincing Argument, there being 
a clear and facile Account thereof to be given 
from the mere Motion of the Earth in the Eclip- 
tick; whereas in the old Hypotheſis no Account 
can be given, but by the unreaſonable Fiction of 
Epicycles, and contrary Motions; add hereto, 
the great Unlikelihood of fuch an enormous 
Epicycle as Venus muſt deſcribe about the Sun, 
not under the Sun, as the old Aſtronomers fan- 
cied. About the Sun, I fay, as appears by its 
being hid or eclipſed by it, and by its ſeveral 
Phaſes, like the Moon. $0 that whoſoever doth 
clearly underſtand both Hypotbheſes, cannot, I 
perſuade myſelf, adhere to the Old, and * 
; . the 
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the New, without doing ſome Violence to his 
Faculties. 

Againſt this Opinion lie two Objections, Fit, 
That it is contrary to Senſe, and the common 
Opinion and Belief of Mankind. Secondly, That 
it ſeemeth contrary to ſome Expreſſions in Scri- 
ture. To the firſt I anſwer, That our Senſes 
are ſometimes miſtaken, and what appears to 
them is not always in reality ſo as it appears. 
For Example: The Sun, or Moon, appear no 
bigger, at moſt, than a Cart-wheel, and of a 
flat Figure. The Earth ſeems to be plain : 
The Heavens to cover it like a Canopy, and to 
be contiguous to it round about: A Fire- brand 
nimbly moved round, appears like a Circle of 
Fire; and to give a parallel Inſtance, a Boat 
lying ſtill at Anchor in a River, to him that 
Sails and Rows by it, ſeems to move apace ; 
and when the Clouds paſs nimbly under the 
Moon, the Moon itſelf ſeems to move the con- 
trary way. And there have been whole Books 
written in Confutation of vulgar Errors. Se- 
condly, As to the Scripture, when ſpeaking of 
theſe Things, it accommodates itſelf to the 
common and received Opinions, and employs 
the uſual Phraſes and Forms of Speech (as all 
wiſe Men alſo do, though, in Strictneſs, they 
be of a different or contrary Opinion) without In- 
tention of delivering any thing Doctrinally con- 
cerning theſe Points, or confating the contrary : 
And yet by thoſe that maintain the Opinion of 


the Earth's Motion, there might a convenient 
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Interpretation be given of ſuch Places as ſeem to 
contradict it. Howbeit, becauſe ſome pious 
Perſons may be offended at ſuch an Opinion, as 
favouring of Novelty, thinking it inconſiſtent 
with Divine Revelation, I ſhall not poſitivel 
afſert it, only propoſe it as an "Hypotheſis not al. 
together improbable. Suppoſing then, that the 
Earth doth move about upon its own Poles, and 
in the Ecliptick about the Sun, I ſhall ſhew 
how admirably its Situation and Motion are 
contrived for the Conveniency of Man, and o- 
ther Animals: Which I cannot do more fully 
and clearly than Dr. More hath already done in 
his Antidote againſt Atheiſm, whoſe Words there- 
fore I ſhall borrow, 

Firſt, Speaking of the Paralleliſin of the Axis 
of the Earth, he ſaith, I demand whether it be 
better to have the Axis of the Earth ſteady and 
perpetually parallel to itſelf, or to have it care- 
leſly tumble this way and that way as it happens, 
or at leaſt very variouſly and intricately ? And 
you cannot but anſwer me, it is better to have 
it ſteady and parallel; for in this lies the neceſſa- 
ry Foundation of the Art of Navigation and Di- 
alling. For that ſteady ſtream of Particles, 
which is ſuppoſed to keep the Axis of the Earth 

parallel to itſelf, affords the Mariner both his 
Groſs and his Compaſs. The Loadiſtone and 
Loadiſtar depend both upon this. The Load- 
flone, as I could demonſtrate, were it not too 
great a Digreſſion; and the Load-ſtar, becauſe 
that which keeps the fs parallel to itſelf, 


makes 
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makes each of the Poſes conſtantly reſpect ſuch a 
Point in the Heavens; as for Example, the 
North-Pole to point almoſt directly to that 
which we call the Pole-Jar. And beſides, Di- 
alling could not be at all without this Steadineſs 
of the Axis. But both theſe Arts are pleaſant, 
and one” HRP of mighty Importance to 
Mankind. For thus there is an orderly Mea- 
furing of our Time for Affairs at home, and an 
Opportunity of Traffick abroad, with the moſt 
remote Nations of the World, and fo there is a 
mutual Supply of the ſeveral Commodities of all 
Countries, beſides the enlarging our Underſtand- 
ings by ſo ample Experience we get both of 
Men and Things, Wherefore if we were ra- 
tionally. to conſult, whether the Axis of the 
Earth were better be held ſteady and parallel to 
itfelf, or left at random, we would conclude it 
ought to be ſteady, and ſo we find it de Fado, 
though the Earth move floating. in the Liquid 
Heavens. So that appealing to our own Facul- 
ties we ate to affirm, That the conſtant Di- 
rection of the Axis of the Earth was eſtabliſhed 
by a Principle of Wiſdom and Council. 
Again, There being ſeveral Poſtures of this 
ſteady Direction of the Axis of the Earth, viz. 
either perpendicular to a Plane, going through 
the Center of the Sun, or Co-incident, or In- 
clining, I demand which of all theſe Reaſon and 
Knowledge would make choice of? Not of a 
perpendicular Poſture; for ſo both the pleaſant 
Variety, and great Convenience of Summer and 
; O 3 Winter, 
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Winter, Spring and Autumn, would be loſt, 
and for want of Acceſſion of the Sun, thoſe Parts 
of the Earth, which now bring forth Fruits, 
and are habi:able, would be in an Incapacity of 
ever bringing forth any; ſith then, the Heat 
could never be greater than now it is at our 1oth 
of March, or the 11th of September, and there- 
fore not ſufficient to bring their Fruits and Grain 
to Maturity, and conſequently could entertain 
no Inhabitants; and thoſe Parts that the full 
Heat of the Sun could reach, he plying them 
always alike without any annual Receſſion, or 
Intermiſſion, would at laſt grow tired, or ex- 
hauſted, or be wholly dried up, and want Moi. 
ſture, the Sun diffipating and caſting off the 
Clouds Northwards and Southwards. Beſides, 
we obſerve that an orderly Viciſſitude of Things, 
doth much more gratify the contemplative Pro- 
in Man, 

And now in the ſecond Place, neither would 
Reaſon make Choice of a co- incident Poſition, 
For if the Axis thus lay in a Plane that goeth 
through the Center of the Sun, the Ecliptick 
would, like a Colure, or one of the Meridians, 
paſs through the Poles of the Earth, which 
would put the Inhabitants of the World into a 
pitiful Condition, For they that eſcape beſt in 
the Temperate Zone, would be accloyed with 
long Nights very tedious, no leſs than forty 
Days; and thoſe that now never have their 
Night above twenty-four Hours, as Frięſland. 

Tceland, 
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Treland, the furtheſt” Parts of Ruffia and Norway, 
would be deprived of the Sun, above an Hun- 
dred and Thirty Days together. Ourſelves in 
England, and the reſt of the ſame Clime, would 
be cloſed up in Darkneſs no leſs than an Hundred, 
or Eighty Days; and ſo proportionably of the 
reſt, both in and out of the Temperate Zones. 
And as for Summer and Winter, though thoſe 
Viciſſitudes would be, yet it could not but 
cauſe raging Diſeaſes, to have the Sun ſtay ſo 
long, deſcribing his little Circles ſo near the 
Poles, and lying ſo hot on the Inhabitants, 
that had been in fo long Extremity of Darkneſs 

and Cold before. | 
It remains therefore, that the Poſture of the 
Axis of the Earth be inclining, not perpendicu- 
lar, not co-incident to the fore-mentioned Plane. 
And verily it is not only inclining, but in ſo fit 
a Proportion, and there can be no fitter imagin'd 
to make it, to the utmoſt Capacity, as well plea- 
fant as habitable. For though the Courſe of the 
Sun be curbed between the Tropicks, yet are 
not thoſe Parts directly ſubje& to his perpendi- 
cular Beams, either inhabitable, or extremely 
Hot, as the Ancients fancied : By the Teſtimo- 
ny of Travellers, and particularly Sir Walter 
Raleigh, the Parts under and near the Line, 
being as fruitful and pleaſant, and fit to make 
a Paradiſe of, as any in the World. And that 
they are as ſuitable to the Nature of Man, and 
as convenient to live in, appears from the 
O 4 Longe- 
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4 Longevity of the Natives ; ;; as for Inſtance, the 
1 Fthiopes, called by the Ancients M aue l01g but 


eſpecially in the Braſiliaus in el the ordi- 
y Term whos Life i is 2 Hun 90 Near, 


W who heated thither 12 purf ſe to 
augment Natural Knowledge, but 925 pecially 
what related to Ph yſick, Agg. teaſo teaſo it is 
that this ſhould be % fbr ether t the Sun 
lie long upon them, cheit ay being but twelve 
Hours, and their Night; as long to cool and re- 
freſh them: And beſides, they have frequent 
Showers, and conſtant Breezes, or freſh Gales 
of Wind from the Eaſt. Tt was the Opinion of 
Aſclepiades. as Plutarch reports, that generally 
the Inhabitants of cold Countries are longer 
lived than thoſe of hot, becauſe the Cold keeps 
in the Natural Heat, as.it were $4. up the 
Pores to prevent its Evaporation ; ; Whereas in 
hot Regions the Heat is eaſily diſſipated, the 
Pores being large and open to give it way, Which 
Opinion, becauſe I. find ſome Learned Men till 
to adhere to, I ſhall produce ſome further In- 
ſtances out of Monk eur Rochefort's Hiſtory of 
the Antilles Iſlands, to gonfirm the contrary, 
and to ſhew how often and eaſily we may be 
deceiv'd, if we truſt to our own Ratiocina- 
tions, how plauſible ſoever, and conſult not Ex- 
perience. 

The ordinary Life (faith he) of our Caribeans 
is an Hundred and Fifty Years long, and ſome- 
times more. There were ſome among them 
not long fince living, who remembred to I 

een 


Part II. + inthe CR RAT ION. 201 


ſeen the: firſt Spaniards that boarded America, 
who we may thence conclude, liv'd to be at leaſt 

160 Years old. 

_ The Hollanders who traffick in the Molucca 
Iſlands, aſſure us, that the ordinary term of Life 
of the Natives there is one hundred and thirty 
Years. 

Vincent le Blanc tells us, that in Sumatra, Fa- 
va, and. the neighbouring Iſlands, the Life of 
the Inhabitants is extended to 140 Years, and 
that in the Realm of Caſuby it reaches 1 50. 
Francis Pirara. promotes the Life of the Bra- 
fans beyond the Term we have ſet it, v. g. to 160 
Years or more, and ſays, that in Florida and Fu- 
catan, there are Men found who paſs that Age. 
And it is. faid, that the. French in Laudonior's 
Voyage into Florida, Anno 1564, ſaw a certain 
old Man, who affirm'd himſelf to be three hun- 
dred Years old, and the Father of five Genera- 
mags And well he maght be of double that Num- 

. ö , . „ 5 BY 

Laſtly, Mapheous reports, that a certain Ben- 
gal;ſe vaunted himſelf to be 335 Years old. So. 
tar Monſieur Rochefort, Indeed theſe two laſt. 
Inſtances, being perchance ſingular and extra- 
ordinary, do not prove the Point; for even a- 
mong us, where the ordinary Term of Life is 
about Threeſcore and Ten, or Fourſcore, there 
occur ſome rare Inſtances of Perſons, who have 
lived 130, 140, 150 Years and more. But the 
other Teſtimonies being general, prove it beyond 
Contradiction; neither yet is the thing in itſelf 
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improbable; for there being not ſo great Inequa- 
lity of Weather in thoſe hot Countries, as there 
is in cold, the Body is 7 in a more equal Tem- 
per; and not having ſuch frequent Shocks, as 
are occaſion'd by ſuch Air, and often Changes, 
and that from one Extreme to another, holds 
aut much longer. So we ſee infirm and crazy 
Perſons, when they come to be ſo weak as to be 
fixed to their Beds, hold out many Years, ſome 
I have heard of, that have laid Bed-rid 20 Years: 
Becauſe in the Bed they are always kept in an 
almoſt equal Temper of Heat, who, had they 
been expos'd to the Exceſſes of Heat and Cold, 
would not probably have ſurvived one. 

Seeing then, this beſt Poſture which our Rea- 
ſon could make Choice of, we ſee really eſtabliſh- 
ed in Nature, we cannot but acknowledge it to 
be the Iſſue of Wiſdom, Counſel, and Provi- 
dence. Moreover, a further Argument to evince 
this is, That though it cannot but be acknow- 
ledged, that if the Axis of the Earth were per- 

ndicular to the Plane of the Ecliptick, her 

otion would be more eaſy and natural, yet 
notwithſtanding, for the Conveniences fore- 
mentioned, we ſee it is made in an inclining 
Poſture. | 

Another very conſiderable, and heretofore 
unobſerv'd Convenience of this Inclination of 
the Earth's Axis, Mr. Keil] affords us in his Ex- 
amination of Dr. Burnet's Theory of the Earth, 


p. 69. 
There 
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There is (faith he) one more [beſides what he 
had mentioned before] conſiderable Advantage, 
which we reap by the prefent Poſition of the 
Earth, which I will here inſert, becauſe I do not 
know that it is taken notice of by any; and it is, 
that by the preſent Inclination of the Earth's 
Axis to the Plane of the Echptick, we who live 
beyond 45 Degrees of Latitude, and ſtand moſt in 
need of it, have more of the Sun's Heat through- 
out the Year than if he had ſhin'd always in the 
Equator ; that is, if we take the Sum of the Sun's 
Actions upon us both in Summer and Winter, 
they are greater than its Heat would be if he mo- 
ved always in the Equator ; or which is the ſame 
thing, the Aggregate of the Sun's Heat upon us 
while he deſcribes any two oppoſite Parallels, is 

eater than it would be if in thoſe two Days he 

eſcrib'd the Equator; whereas in the Torrid 
Zone, and even 1n the Temperate, almoſt as far 
as 45 Degrees of Latitude, the Sum of the Sun's 
Heat in Summer and Winter is leſs than it would 
be, were the Axis of the Earth perpendicular to 
the Plane of the Eclipticł; for the Demonſtra- 
tion of which I refer the Reader to the Book it 

ſelf. | 
I think (proceeds he) this Conſideration cannot 
but lead us into a tranſcendent Admiration of the 
divine Wiſdom, which hath placed the Earth in 
ſuch a Poſture, as brings with it ſeveral Conve- 
niences beyond what we can eaſily diſcover with- 
out Study and Application ; and I make no que- 
ſtion, but if the reſt of the Works of Nature were 
well 
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well obſerv'd, we fh6uld find ſeveral Advantages 
which accrue to us by their preſent Conſtitution 
which are far beyond the Uſes of them that by 
yet diſcover d; by which it will plainly appear; 
that God hath choſen better for us than we could 
have done for our ſelves. 

If any Man ſhould object and fay, Ty would b 
more convenient for the ininbien of the — 
if the Tropicks ſtood at a greater diſtance, and 
the Sun mov'd further northward and ſouthward, 
for ſo the North and South Parts would be re- 
liev'd, and not expos'd to fo extreme Cold, and 
thereby render'd uninhabitable, as now they are: 


To this I anſwer, That this would be more 
inconvenient to the Inhabitants of the Earth in 
general, and yet would afford the North and 
South Parts but little more Comfort; for then as 
much as the Diſtances between the Tropicks were 
enlarg d, ſo much would alſo the Artic} and 


| Antartick Circles be enlarg d too; and fo we here 


in England, and fo on northerly, ſhould not have 
that grateful and uſeful Succeſſion of Day and 
Night, but proportionably to the Sun's coming 
towards us, ſo would our Days be of more than 
Twenty-four Hours Length; and according to 
his receſs in Winter, our Nights proportionable; 
which how great an Inconvenience it would be, 

is eaſily ſeen; whereas now the whole Latitude 
of the Earth, which hath at any time above 
twenty-four Hours Day and twenty-four Hours 


Night; is little and inconfiderable in — 
0 
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of the Whole Bulk, as lying near the Poles; and 
yet neither is that Part altogether unuſeful, for 
in the Waters there live Fiſhes, which other 
where are not obvious; ſo we know the chief 
Whale-fiſhing is in Greenland; yea, not only Fiſh, 
but great Variety of Water-Fowl, both whole 
and cloven-footed, frequent the Waters, and 
feed there, breeding alſo on the Clifts by the Sea- 
fide, as they do with us; the Figures and De- 
ſcriptions of a great many whereof are given us 
by Martin in his Voyage to Spitberg, or Green- 
land; and on the Land Bears, and Faxes, and 
Deer, in the moſt northerly Country that was 
ever yet touch d; and doubtleſs, if we ſhall diſ- 
cover further to the very North Pole, we ſhall 
find all that Txact not to be vain, uſeleſs, or un- 
occupy d. 


Wirdly, The third and laſt thing I propos d 
was, the Conſtitution and Conſiſtency of the 
Parts of the Earth. And firſt, admirable it is 
that the Waters ſhould be gather'd together into 
ſuch great Conceptacula, and the dry Land ap- 
pear; and tho we had not been aſſur'd thereof 
by divine Revelation, we could not in reaſon but 
have thought ſuch a Diviſion and Separation to 
have been the Work of Omnipatency, and infi- 
nite Wiſdom and Goodneſs; for in this Condi- 
tion the Water nouriſhes and maintains innume- 
ag Multitudes of variqus Kinds of Fiſhes, and 
the dry Land ſupports and feeds as great Variety 
of Plants and — which 2 their 
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Footing and Habitation ; whereas had all been 
Earth, all the Species of Fiſbes had been loſt, and 
all thoſe Commodities which the Water affords 
us; or all Water, there had been no living for 
Plants, or terreſtrial Animals, or Man himſelf, 
and all the Beauty, Glory and Variety of this in- 
ferior World had been gone, nothing being to be 
ſeen, but one uniform dark Body of Water ; or 
had all been mix'd and made up of Water and 
Earth into one Body of Mud or Mire, as one 
would think ſhould be moſt natural ; for why 
ſuch a Separation as at preſent we find ſhould be 
made, no Account can be given but Providence; 
I fay, had all this Globe been Mire or Mud, then 
could there have been no Poſſibility for any Ani- 
mals at all to have liv'd, excepting ſome few, and 
thoſe very dull and inferior ones too. That 
therefore the Earth ſhould be made thus, and 
not only ſo, but with ſo great Variety of Parts, 
as Mountains, Plains, Vallies, Sand, Gravel, 
Lime, Stone, Clay, Marble, Argilla, Fc. which 
are ſo delectable and pleaſant, and likewiſe fo 
uſeful and convenient for the breeding and living 
of various Plants and Animals, ſome affecting 
Mountains, ſome Plains, ſome Vallies, ſome wa- 
try Places, ſome Shade, ſome Sun, ſome Clay, 
ſome Sand, ſome Gravel, Cc. That the Earth 
ſhould be fo figur'd as to have Mountains in the 
mid-land Parts, abounding with Springs of Wa- 
ter, pouring down Streams and Rivers for the 
Neceſſities and Conveniencies of the * 
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of the lower Countries, and that the Levels and 
Plains ſhould be form'd with ſo eaſy a Declivity 
as to caſt off the Water, and yet not render Tra- 
velling or Tillage very difficult or laborious; 
theſe things, I ſay, muſt needs be the Reſult of 
Counſel, Wiſdom, and Deſign; eſpecially when 
(as I faid before) not that way which ſeems more 
facil and obvious to Chance is choſen, but that 
which is more difficult and hard to be trac'd, 
when it is moſt convenient and proper for thoſe 
nobler Ends and Defigns which were intended 
by its wiſe Creator and Governor. Add to all 
this, that the whole dry Land is, for the moſt 
part, cover'd over with a lovely Carpet of green 
Graſs, and other Herbs, of a Colour not only 
moſt grateful and agreeable, but moſt uſeful and 
falutary to the Eye; and this alſo deck'd and 
adorn'd with great Variety of Flowers of beauti- 


ful Colours and Figures, and of moſt pleaſant 


and fragrant Odours, for the Refreſhment of our 
Spirits and our innocent Delight; as alſo with 
beautiful Shrubs and ſtately Trees, affording us 
not only pleaſant and nouriſhing Fruits, many 
Liquors, Drugs, and good Medicines, but Tim- 
ber, and Utenſils for all Sorts of Trades and the 
Conveniences of Man ; out of many Thouſands 
of which we will only juſt name a few, leſt we 
ſhould be tedious and too bulky. 


Firſt, The Coco, or Coker-Nut Tree, that ſup- 
plies the Indians with almoſt whatever they ſtand 


in 
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in need of, as —_ > N Wine, Vinegar, 
Brandy, Milk, oy, Sugar, Needles, 
Thread, Linnen, —_—_ , Spoons, Be- 
ſoms, Baskets, Paper, Maſts ner Ships, Sails, 
Cordage, Nails, Coverings for their Houſes, Ge. 


which may be ſeen at large in the many printed | 


Relations of Voyages and Travels to the Eaft- 
Indies, but moſt faithfully in the Hortus Maꝛla- 
baricus, publiſh'd by that immortal Patron of 
natural Learning, Henry Van Reede Van Draa- 
kenſtetn, who has had great Commands and Em- 
ploys in the Dutch Colonies. 


Secondly, The Alie Muricata, wel Aculeata, 
which yields the Americans every thing their 
Neceſſities require, as Fences and Houſes, Darts, 
Weapons, and other Arms, Shoes, Linnen, and 
Clothes, Needles and Thread, Wine and Honey, 
beſides many Utenſils ; for all which Hernanges, 
Garcililaſſo de la Vega, and e, may be 
conſulted. 


Mirdly, The Bandura Gin cd called by 
Gans the. Priapus Vegetabilis, at the end of whoſe 
Leaves hang long Sacks or Bags, containing a 
pure limpid Water, of great Uſe to the Natives 
when they want Rain for Eight or Ten Months 
together. 


A parallel Inſtance to this of the Bandura, 
my learned and worthy Friend Doctor Shane af- 


* ; 
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fords us in a Plant by him obſerved in the Iſland 
of Jamaica, and deſcribed by the Title of V 
cum Caryophilloides Maximum flore tripetalo pal. 
lide luteo, ſemine filamentoſo, which is commonl 
call'd, in that Iſland, Wild-Pine. Philoſoph. 
Tranſact. No 251. Page 114. I ſhall not tran- 
ſcribe the whole Deſcription, but only that Part 
of it which relates to this Particular: From 
« the Root (which he had deſcribed before) ariſe 
« Leaves on every fide, after the manner of 
« Leeks, or Ananas, whence the Name of 
* W;ld-Pine, or Ales, being folded or incloſed 
« one within another, each of which is two 
« Foot and an half long, and from a three Inch 
« Breadth at Beginning, or Baſe, ends in a 
« Point, having a very hollow or concave in- 
« ward Side, and a round or convex outward 
* one: So that by all their hollow Sides is made 
* within a very large Preſervatory Ciſtern or Ba- 
* fin, fit to contain a pretty Quantity of Water, 
* which in the rainy Seaſon falls upon the ut- 
* moſt Parts of the ſpreading Leaves, which have 
“ Chanels in them, conveying it down to the 
* Ciſtern where it is kept, as in a Bottle, the 
Leaves, after they are ſwelled out like a bul- 
* bous Root to make the Bottle, bending inward 
* or coming again cloſe to the Stalk, by that 
* means hindring the Evaporation of the Wa- 
ter by the Heat of the Sun-Beams. 

In the mountainons, as well as the dry 
* low Woods, in Scarcity of Water, this Re- 


- ſervatory is not only neceflary and 2 
P 60 
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© for the Nouriſhment of the Plant itſelf, but 
© likewiſe is very uſeful to Men, Birds, and all 
«© Sorts of Inſects, whither in Scarcity of Wa- 
« ter they come in Troops, and ſeldom go away 
ce without Refreſhment. | 

Captain Damprer, in his Voyages, Vol. Il. 
« of Campeche, tells us, That theſe Baſins made 
« of the Leaves of the Wild- Pine, will hold a 
« Pint and half or a Quart of Water, and that 
„ when they find theſe Pines, they ſtick their 
© Knives into the Leaves juſt above the Roots, 
and that lets out the Water, which they catch 
“ in their Hats, as (faith he) I have done many 
e times, to my great Relief. 


Fourthly, The Cinnamon-Tree of Ceylon, in 
whoſe Parts there is a wonderful Diverſity : Out 
of the Root they get a Sort of Camphzre, and its 
Oil; out of the Bark of the Trunk, the true Oil 
of Cinnamon; from the Leaves, an Oil like that 
of Cloves; out of the Fruit, a Juniper Oil, with 
a Mixture of thoſe of Cinnamon and Cloves ; be- 
ſides, they boil the Berries into a Sort of Wax, 
out of which they make Candles, Plaiſters, Un- 
guents. Here we may take Notice of the Candle- 
Trees of the Weſt-Indies, out of whoſe Fruit, 
boil'd to a thick fat Conſiſtence, are made very 
good Candles, many of which have been lately 


diſtributed by that moſt ingenious Merchant, 
Mr. Charles Dubois. | 
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Fifthly, The Fountains or Dropping-Trees, in 
the Iſles of Ferro, SZ Thomas, and in Guiney, 
which ſerve the Inhabitants inſtead of Rain, and 
freſh Springs: My honoured Friend, Dr. Tan- 
cred Robinſon, in a late Letter to me, is not of 
V:ſſruss Opinion, that theſe Trees are of the 
Farulaceous Kind, becauſe he obſerves, that by 
the Deſcriptions of Eye-witneſſes, and by the 
dry'd Sample ſent by Paludanus to the Duke of 
Wirtenberg, the Leaves are quite different from 
thoſe of the Ferula's, coming nearer to the Shi 
Ethiopicum Salicis vel Periclyment folio : There- 
fore the Doctor rather thinks them to be of the 
Laurel-kind, though he concludes here may. be 
many difterent Sorts of theſe running Aqueous- 
Trees; becauſe that Phenomenon does not de- 
pend upon, or proceed from any Peculiarity of 
the Plant, but rather from the Place and Situa- 
tion ; of which he writes more at large, in a 
Letter printed in another Diſcourſe of mine. 


Sixthly, and Laſtly, We will only mention 
the Names of ſome other Vegetables, which, 
with Eighteen or Twenty Thouſind more of 
that Kind, do manifeſt to Mankind the illu- 
ſtrious Bounty and Providence of the Almighty 
and Omniſcient Creator, towards his unde- 
ſerving Creatures; as the Cotton-Trees, the 
Manyoc, or Caſſava ; the Potatoe ; the Jeſilit s- 
Bark Tree; the Poppy; the Rhubarb ; the Scam- 

P -2 mony; 
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mony ; the Falap; the Cologuintida ; the China; 
Sarſa ; the Serpentaria Virginiana, or Snake- 
werd; the Ni, or Genſeg; the Numeroſe Bal- 
ſam, and Gum-trees ; many of which are of late 
much illuſtrated by the great Induſtry and Skill 
of that moſt diſcerning Botaniſt, Dr. Leonard 
Plukenet. Of what great Uſe all theſe, and in- 
numerable other Plants, are to Mankind in the 
ſeveral Parts of Life, few or none can be igno- 
rant; beſides the known Uſes in curing Diſ- 
eaſes, in Feeding and Cloathing the Poor, in 
Building, in Dying: In all Mechanicks there 
may be as many more not yet diſcovered, and 
which may be reſerved on purpoſe to exerciſe 
the Faculties beſtowed on Man, to find out what 
is neceſſary, convenient, pleaſant, or profitable 
to him. | 

To ſum up all in brief: This Terragqueoxs 
Globe we know is made up of two Parts ; 


1. A thin and fluid. 
2. A firm and conſiſtent, 


The former, called by the Name of Water ; 
the latter, of Earth, or Dry Land. The Land, 
being the more denſe and heavy Body, doth 
naturally deſcend beneath the Water, and oc- 
cupy the lower Place; the Water aſcends and 
floats above it. But we ſee that it is not thus: 
For the Land, though the more heavy, is for- 
cibly and contrary to its Nature ſo elevated as 
to caſt off the Water, and ſtand above it, be- 


ng 
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ing (as the Pfalmiſt phraſes it) founded upon or 
above the Seas, and eftabliſh'd above the Floods, 
Pfal. xxiv. 2. and this in ſuch manner, that not 
only on one fide of the Globe, but on all ſides, 
there were probably Continents and Iſlands, rai- 
ſed ſo equally as to counterbalance one another, 
the Water flowing between them, and filling the 
hollow and depreſſed Places; neither was the 
dry Land only raiſed up and made to appear, but 
ſome Parts (which we call Mountains) were high- 
ly elevated above others, and thoſe ſo diſpos'd 
and ſituated (as we have ſhewn) in the mid-land 
Parts, and in continu'd Chains running Eaſt and 
Weſt, as to render all the Earth habitable, a great 
Part whereof otherwiſe would not have been ſo; 
but the Torrid muſt indeed have been ſuch 
a Place as the Ancients fancy'd it, unhabitable 
for Heat. Let us now conſider how much better 
it is that the dry Land ſhould be thus raiſed up, 
and the Globe divided almoſt equally between 
Earth and Water, than that all its Surtace ſhould 
be one uniform and dark Body of Water; I ſay 
Water, becauſe that naturally occupies the ſupe- 
rior Place, and not Earth; for were it all Water, 
the whole Beauty of this inferior World were 
gone; there could be no ſuch pleaſant and deli- 
cious Proſpects as the Earth now affords us; no 
Diſtinction, and grateful Variety of Mountains 
and Hills, Plains and Vallies, Rivers and Pools, 
and Fountains; no ſhady Woods, ſtor'd with 
lofty and towring Trees for Timber, lowly and 


more ſpread ones for Shade and Fruit ; no ami- 
1 able 
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able Verdure of Herbs, beſpangled with an in- 
finite Variety of ſpecious and fragrant Flowers; 

for thoſe Plants that grow at the bottom of the 
Sea, are for the moſt part of a dull, ſullen, and 
dirty Olive Colour, and bear no Flowers at all; 

inſtead of the elegant Shapes and Colours, the 
Sagacity and Docility of ingenious Beaſts and 
Birds, the muſical Voices and Accents of the 
aereal Choriſters, there had been nothing but 
mute, and ſtupid, and indocil Fiſhes, which ſeem 
to want the very Senſe of Diſcipline, as may be 
gather'd from that they are not vocal, and that 
there appear in them no Organs of hearing, i it 


being alſo doubtful whether the Element they 


live in be capable of tranſmitting Sounds; the 


beſt Senſe they have, even their Sight, can be but 
dull and imperfect, the Element of Water being 
ſemi-opake, and refleCting a good part of the 
Beams of Light; the moſt noble and ingenious 
Creatures that live there, the Cetaceous: Kind, 
being near a-kin to terreſtrial Animals, and 
breathing in the ſame Element, the open Air, 
Had, I fay, all been Water, there had been no 
Place for ſuch a Creature as Man, as we ſee there 
is no ſuch there; there is no Buſineſs for him, 
no Subject to employ his Art and Faculties, and 
conſequently there could be no Effects of them 
no ſuch Things as Houſes and Cities, and ſtate- 
ly Edifices; as Gardens and Orchards, and Walks, 
4 Labyrinths; as Corn-Fields and Vineyards, 


and the reſt of theſe Ornaments, wherewith the 
Wit 
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Wit and Induſtry of Man hath embelliſh'd the 
World. 


Theſe are great Things, and worthy the Care 
and Providence of the Creator; which whoſo 
conſidereth, and doth not diſcern and acknow- 
ledge, muſt needs be as ſtupid as the Earth he 


goes upon, | 


But becauſe Mountains have been look'd upon 
by ſome as Warts, and ſuperfluous Excreſcen- 
cies, of no Uſe or Benefit, nay, rather as Signs 
and Proofs that the preſent Earth is nothing elſe 
but a Heap of Rubbiſh and Ruins, I ſhall reduce 
and demonſtrate in Particulars the great Ule, 


Benefit, and Neceflity of them. 


I. They are of eminent Uſe for the Production 
and Original of Springs and Rivers; without 
Hills and Mountains there could be no ſuch 
things, or at leaſt but very few, no more than 
we now find in plain and level Countries, that is, 
ſo few, that it was never my Hap to ſce one ; in 
Winter-time indeed we might have Torrents 
and Land-floods, and perhaps ſometimes great 
Inundations ; but in Summer nothing but ttag- 
nating Water, reſerv'd in Pools and Ciſterns, ot 
drawn up out of deep Wells; but as for a great 
Part of the Earth (all lying within or near the 
Tropicks) it would neither have Rivers, nor any 
Rain at all; we ſhould conſequently loſe all thote 
Conveniences and Advantages that Rivers aftord 


P 4 us, 
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us, of Fiſhing, Navigation, Carriage, driving of 


Mills, Engines, and many others. This End of 


Mountains I find afſign'd by Mr. Edmund Hall, 
a Man of great Sagacity and deep Inſight into 
the Natures and Cauſes of Things, in a Diſ- 
courſe of his publiſh'd in the Phloſoph. Tranſ- 
actions, Numb. 192. in theſe Words: This, if 
we may allow final Cauſes [ Hardiment, the thing 
is clear, pronounce boldly, without any V or 
Andi] This ſeems to be one Defign of the Hills, that 
their Ridges being plac d through the midſt of their 
Continents, might ſerve as it were for Alembicks, 
to diſtil freſh Water for the Uſe of Man and Beaſt; 
and their Heights to give a Deſcent of thoſe Streams; 
to run gently, like jo many Veins of the Microcoſm, 
to be the more beneficial to the Creation. 


II. They are of great Uſe for the Generation, 
and convenient digging up of Metals and Mine- 
rals; which how neceſſary Inſtruments they are 
of Culture and Civility, I have before ſhewn ; 
theſe we ſee are all digg'd out of Mountains, and 
I doubt whether there is or can be any Genera- 
tion of them in perfectly plain and level Coun- 
tries; but if there be, yet could not ſuch Mines, 
without great Pains and Charges, if at all, be 
wrought ; the Delfs would be ſo flown with 
Waters (it being impoſſible to make any Aadits 
or Soughs to drain them) that no Gins or Ma- 
chines could ſuffice to lay and keep them 
dry, | 


III. They 
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III. They are uſeful to Mankind in affording 
them convenient Places for Habitation, and Si- 
tuations of Houſes and Villages, ſerving as 
Skreens to keep off the cold and nipping Blaſts 
of the Northern and Eaſterly Winds, and reflect- 
ing the benign and cheriſhing Sun-beams, and ſo 
rendring their Habitations both more comforta- 
ble and more chearly in Winter ; and promoting 
the Growth of Herbs and Fruit-Trees, and the 
Maturation of their Fruits in Summer ; beſides 
caſting off the Waters, they lay the Gardens, 
Yards, and Avenues to the Houſes dry and clean, 
and ſo as well more ſalutary as more elegant; 
whereas Houſes built in Plains, unleſs ſhaded 
with Trees, lie bleak, and expos'd to Wind 'and 
Weather, and all Winter are apt to be grievouſly 
annoy'd with Mire and Dirt. 


IV. They are very ornamental to the Earth, 
affording pleaſant and delightful Proſpects, both, 
1, To them that look downwards from them 
upon the ſubjacent Countries, as they muſt needs 
acknowledge who have been but on the Downs 
of Suſſex, and enjoyed that raviſhing Proſpect of 
the Sea on one hand, and the Country far and 
wide on the other. And, 2. To thoſe that look 
upwards, and behold them from the Plains and 
low Grounds, which what a Refreſhing and 
Pleaſure it is to the Eye, they are beſt able to 
judge who have liv'd in the Iſle of Ely, or hor 

leve 


218 The WIS DOM GOD Part Il. 


level Countries, extending on all Sides further 
than one can ken; or have been out far at Sea, 
where they can ſee nothing but Sky and Water, 
That the Mountains are pleaſant Objects to be- 
hold, appears, in that the very Images of them, 
their Draughts and Landſkips, are fo much 
elteem'd. | 


V. They ſerve for the production of great Va- 
riety of Herbs and Trees; fot it is a true Obſer- 
vation, that Mountains do eſpecially abound 
with different Species of Vegetables, becauſe of 
the great Diverſity of Soils that are found there, 
every Vertex or Eminency almoſt affording a new 
Kind. Now theſe Plants ſerve partly for the 
Food and Suſtenance of ſuch Animals as are pro- 

to the Mountains, partly for medicinal Utes, 
the chief Phyſick Herbs and Roots, and the beſt 
in their Kinds, growing there ; it being remark- 
able that the greateſt and moſt luxuriant Species 
in moſt Genera of Plants are native of the Moun- 
tains ; partly alſo for the Exerciſe and Diverſion 
of ſuch | ingenious and induſtrious Perſons as are 
as hted in ſearching out theſe natural Rarities, 
nd obſerving the outward Form, Growth, Na- 
Hs and Uſes of each Species, and reflecting 
upon the Creator of them his due Praiſes and 
Benedictions. 


VI. They ſerve for the Harbour, Entertain- 
ment, and Maintenance of various Animals, 
Birds, Beaſts, and Inſects, that breed, feed, and 

frequent 
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frequent there; for the higheſt Tops and Pikes 
of the Alps themſelves are not deſtitute of their 
Inhabitants ; the ex, or Stern-Buck, the Rupi- 
capra or Chamois among Quadrupeds ; the La- 
goßus among Birds; and I myſelt have obſerv'd 
beautiful Papilios, and Store of other Inſects, 
upon the hs of ſome of the Alpine Mountains; 
nay, the higheſt Ridges of many of thoſe Moun- 
tains ſerve for the Maintenance of Cattle for the 
Service of the Inhabitants of the Valleys ; the 
Men there, leaving their Wives and younger 
Children below, do not without ſome Difficulty 
clamber up the Acclivities, dragging their Kine 
with them, where they feed them, and milk 
them, and make Butter and Cheeſe, and do'all 
the Dairy-Work, in ſuch ſorry Hovels and Sheds 
as they build there to inhabit in during the Sum- 
mer Months; this I myſelf have ſeen and ob- 
ſervd in Mount Jura, not far from Geneva, 
which is high enough to retain Snow all the 
Winter, 1 


The fame they do alſo in the Griſons Country, 
which is one of the higheſt Parts of the Albs, 
travelling through which I did not ſet Foot off 


Show for four Days Journey, at the latter End 
of March. 


VII. Thoſe long Ridges and Chains of lofty 
and topping Mountains which run through the 
whole Continents Eaſt and Met (as I have elſe- 

where 


220 The WiszDdom of GOD Part II. 


where obſerv'd) ſerve to ſtop the Evagation of 
the Vapours to the North and South in hot Coun. 
tries, condenſing them, like Alembick Heads, 
into Water, and fo by a kind of external Diſtil. 
lation giving Original to Springs and Rivers, 
and likewiſe by amaſſing, cooling, and conſtipa- 
ting of them, turn them into Rain; by thoſe 
Means rendring the fervid Regions of the Torrid 
Zone habitable. 


This Diſcourſe concerning the Uſe of Moun- 
, nin, tains, I have made uſe of in ano- 
Iution of 4% ther * Treatiſe ; but becauſe it is 
eli. proper to this Place, I have (with 
ſome Alterations and Enlargements) here re- 
peated it. 


I had almoſt forgotten that Uſe they are of 
to Mankind, in ſerving for Boundaries and De- 
fences to the Territories of Kin gdoms and Com- 
monwealths. 


A ſecond Particular I have made choice of 
more exactly to ſurvey and conſider, is the Body 
of Man ; wherein I ſhall endeavour to diſcover 
ſomething of the Wiſdom and Goodneſs of God: 
Firſt, by making ſome general Obſervations 
concerning the Body, Secondly, by running 
over and diſcaurſing upon its principal Parts and 
Members, 


1, Then 


Pe 
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1. Then, in general, I ay, the Wiſdom and 
Goodneſs of God appears in the erect Pgfture of 
the Body of Man, which is a Privilege and Ad- 
vantage given to Man above other Animals; but 
tho this be ſo, yet I would not have you think 
that all the Particulars I ſhall mention are pro- 
per only to the Body of Man, divers of f na 
agreeing to many other Creatures. It is not my 
Buſineſs to conſider only the Prerogatives of 
Man above other Animals, but the Endowmeats 
and Perfections which Nature hath confert'd on 
his Body, tho' common to them with him. Of 
this Erection of the Body of Man the Ancients 
have taken notice, as a particular Gift and Fa- 
your of God, 


Prondq; cum ſpectent Animalia cetera terram, 
Os homint ſublime dedit, cælumque tueri 


Tuſſit, & erectos ad Sydera tollere vultus. 
Ovid, Metam. 1. 


And before him, Tully in his Second Book, 
De Nat. Deorum ; | 

Ad hanc providentiam nature tam diligentem 
tamque ſolertem adjungi multa poſſunt, e qu Bus in- 
telligatur quantæ res hominibus a Deo, quamgue 
eximiæ tribute ſunt, qui primum eos humo excita- 
tos, celſos & erectos conſtituit, ut Deorum cognitio- 
nem celum intuentes capere poſſent. Sunt enim & 
terra homi nes, non ut incolæ atque habitatores, fed 


quaſs 
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quaſi ſpectatores ſuperarum rerum atque celeſtium, 
quarum ſpectaculum ad nullum aliud genus ani- 
mantium pertinet. 


Man being the only Creature in this ſublunary 
World made to contemplate Heaven, it was con- 
venient that he ſhould have ſuch a Figure, or 
Situs of the Parts of his Body, that he might 
conveniently look upwards. But to fay the 
Truth in this reſpect, of contemplating the Hea- 
vens, or looking upwards, I do not ſee what 
Advantage a Man hath by this Erection above 
other Animals, the Faces of moſt of them being 
more ſupine than ours, which are only perpen- 
dicular to the Horizon, whereas ſome of theirs 
ſtand reclining ; but yet two or three other Ad- 
vantages we have of this Erection, which I ſhall 
here mention, 


Firſt, It is more commodious for the ſuſtain- 
ing of the Head, which being full of Brains, and 
very heavy (the Brain in Man being far larger, in 


proportion to the Bulk of his Body, than in any 


other Animal) would have been very painful and 
weariſom to carry, if the Neck had lain parallel 
or inclining to the Horizon. 


Secondly, This Figure is moſt convenient for 
Proſpect, and looking about one; a Man may 
ſee further before him, which is no ſmall Advan- 
tage for avoiding Danger, and diſcovering what- 
ever he ſearches aſter, 

Thirdly, 
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Thirdly, The Conveniency of this Site of our 
Bodies will more clearly appear, if we conſider 
what a pitiful Condition we had been in, if we 
had been conſtantly neceſſitated to ſtand and 
walk upon all Four ; Man being, by the Make 
of his Body, of all Quadrupeds (for now I muſt 
compare him with them) the moſt unfit for that 
kind of Inceſſas, as I ſhall ſhew anon; and be- 
ſides that, we ſhould have wanted, at leaſt in a 
great meaſure, the Uſe of our Hand, that inva- 
luable Inſtrument, without which he bad want- 
ed molt of thoſe Advantages we enjoy as reaſon- 
able Creatures, as I ſhall more particularly de- 
monſtrate afterwards. 


But it may be perchance objected by ſome, 
that Nature did not intend this Erection of the 
Body, but that it is ſuperinduc'd and artificial; 
for that Children at firſt creep on all four, ac- 
cording to that of the Poet ; 


Mo Quadrupes, rituque tulit ſua membra fe- 
rarum. Ovid. 


To which I anſwer, that there is ſo great an 
Inequality in the Length of our Legs and Arms, 
as would make it extremely inconvenient, if not 
impoſſible for us to walk upon all four, and ſet 
us almoſt upon our Heads; and therefore we ſee 
that Children do not creep upon their Hands 
and Feet, but upon their Hands and Knees ; fo 

that 
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that it is plain that Nature intended us to walk 
as we do, and not upon all four. 


2. 1 argue from the Situs, or Poſition of our 
Faces; for had we been to walk upon all four, 
we had been the moſt prone of all Animals, our 
Faces being parallel to the Horizon, and look- 
ing directly downwards. 


3. The Greatneſs and Strength of the Muſcles 
of the Thighs and Legs above thoſe of the Arms, 
is a clear Indication that they were by Nature in- 
tended for a more difficult and laborious Action, 
even the moving and transferring the whole Bo- 
dy, and that Motion to be ſometimes continu'd 
for a great while together. 


As for that Argument taken from the contrary 
Flexure of the Joints of our Arms and Legs to 
that of Quadrupeds, as that our Knees bend for- 
ward, whereas the ſame Joint of their hind Legs 


bends backward ; and that our Arms bend back- 


ward, whereas the Knees of their fore Legs bend 
forward; although the Obſervation be as old as 
Ariſtotle, becauſe I think there is a Miſtake in it, 
in not comparing the ſame Joints (for the firſt 
and uppermoſt Joint in a Quadruped's hind Legs 
bends forward as well as a Man's Knees, which 
anſwer to it, being the uppermoſt Joint of our 
Legs, and the like mutatis mutandis may be ſaid 
of the Arms) I ſhall not infiſt upon it. 


Another 
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Another Particular which may ſerve to demon- 
ſtrate that this erect Poſture of the Body of Man 
was intended and deſign'd by the wiſe and 
Author of Nature, is the faſtning of the Cone of 
the Pericardium to the Midriff, an Account 
whereof I ſhall give the Reader out of the inge- 
nious Dr. Ty/or's Anatomy of the Orang-Outang, 
or Pigmie, p. 49. 


Veſalius (faith he) and others make it a Peculi- 
arity to Man, that the Pericardium, or Bag that 
incloſes the Heart, ſhould be faſten'd to the Dia- 
phragm. Veſalius tells us (De Corporis Human: 
fabrica, lib. 6. cap. 8.) Cæterùm involucri mucro, 
& dextri ipſius lateris egregia portio Septi trans- 
ver nerveo circulo validiſſimè umploque admodum 
ſhatio connaſeitur, quod Hominibus eſt peculiare. 
The Point of the Pericardium, and a very conſide- 
rable Portion of its right Side, is moſt firmly faſt- 
en d to the nervous Circle of the M rig for a large 
Space, which ts peculiar to Mankind. So Blan- 
cardius, Anat. Reformat. cap. 2. . 8. Homo pre 
ceteris Animalibus hoc peculiare habet, quod ejus 
Pericardium Septi tranfuerfi medio ſemper accreſ- 
cat, cum idem in Qyadrupedem genere hberum & 
aliguanto ſpatio ab iþſo remotum fil: Man hath this 
peculiar to him, and 2 from other Animals, 
that his Pericardium doth always grow to the mid- 
die of the Midriff; whereas in the Qyadruped Kind 
it is free, and remov'd ſome diſtance from it. 


The Pericardium in Man is therefore thus faſt- 
en'd, that in Exfzration it might aſſiſt the Dia- 
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fick of the Diaphragm, for otherwiſe the Liver 
and Stomach being ſo weighty, they would draw 
it down too much towards the Abdomen, ſo that 
upon the Relaxation of its Fibres in its Dzaſtsl 
it would not aſcend ſufficiently into the Thorax, 
ſo as to cauſe a Subſidency of the Lungs, by leſ- 
ſening the Cavity there. In Quadrupeds there is 
no need of this Adheſion of the Pericardium to 
the Diaphragm, for in them in Expiration, when 
the Fibres of the Dzaphragm are relax'd, the 
weight of the Viſcera of the Abdomen will eafily 
preſs the Dzaphragm up into the Cavity of the 
Thorax, and ſo perform that Service; beſides, 
were the Pericardium faſten'd to the Diaphragm 
in Quadrupeds, it would hinder its Sy/tole in In- 
ſpiration, or its Deſcent downwards upon the 
Contraction of its muſcular Fibres, and the more, 
becauſe the Diaphragm being thus ty'd up, it 
could not then ſo freely force down the weight 
of the Viſcera, which are always preſſing upon it, 
and conſequently not ſufficiently dilate the Cavi- 
ty of the Thorax, and therefore muſt hinder their 
Inſpiration. Thus we ſee how neceſſary it is that 
in Man the Pericardium ſhould be faſten'd to the 
Diaphragm, and in Quadrupeds how inconvenient 
it would be. And ſince we find this difference be- 
#aween the Hearts of Brutes and Men in this Parti- 
cular, how can we imagine but that it muſt needs 
be the Effeft of Wiſdom and Deſign, and that Man 
was intended by Nature to walk erect, and not upon 
all four, as Quadrupeds do ? 
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II. The Body of Man may thence be prov'd to 
be the Effect of Wiſdom, becauſe there is nothing 
in it deficient, nothing ſuperfluous, nothing but 
hath its End and Uſe. So true are thoſe Maxims 
we have already made uſe of: Natura mbhi/ facit 
fruſtra, and Natura non abundat in fuperfluts, nec 
deficit in neceſſarits, no Part that we can well 
ſpare. The Eye cannot ſay to the Hand, I have 
no need of thee ; nor the Head to the Feet, I have 
no need of you, 1 Cor. xii. 21, that I may uſurp 
the Apoſtle's Similitude. 

The Belly cannot quarrel with the Members, 
nor they with the Belly for her ſeeming Sloth; 
as they provide Meat for her, ſo ſhe concocts 
and diſtributes it to them; only it may be doubt- 
ed to what Uſe the Paps in Men ſhould ſerve. I 
anſwer, partly for Ornament, partly for a kind 
of Conformity between the Sexes, and partly to 
defend and cheriſh the Heart; in ſome they con- 
tain Milk, as in a Daniſh Family we read of in 
Bartholine's Anatomical Obſervations ; however, it 
follows not that they or any other Parts of the 
Body are uſeleſs becauſe we are ignorant. 

I have lately met with a Story in Signior Paulo 
Boccone's natural Obſervations, printed at Bologna 
in /faly 1684, well atteſted, concerning a Coun- 
tryman call'd Billardino di Bill, living in a Vil- 
lage belonging to the City of Nocera in Umbria, 
call'd Somareggio, whoſe Wife dying, and leaving 
a young Infant, he nouriſh'd it with his own 
Milk, This Man, either becauſe in the ſmall 


Q_ 2 Villags 


228 The Wispom of GOD Part II. 


Village where he liv'd there was not a wet Nurſe 
to be had, or becauſe he was not able to hire one, 
took the Child, and applying it to his own Bo. 
ſom, and putting the Nipples of his Breaſts into 
its Mouth, invited it to fuck, which the Infant 
did, and after divers times drawing, fetch'd ſome 
Milk ; whereat the Father encourag'd, continu'd 
to apply it, and ſo after a while it brought down 
the Milk fo plentifully as to nouriſh it for many 
Months, till it was fit to be wean'd. Hereupon 
my Author, having prov'd by ſufficient Autho- 
rity of able Anatomiſts, ſuch as Franciſcus Ma- 
ria Florentinus, and Marcellus Malpigbius, that 
the Paps of Men have the ſame Structure and the 
ſame Veſlels with thoſe of Women, concludes, 
that Nature hath not given Paps to Men either 
to no purpoſe, or for meer Ornament, but, it 
need requires, to fupply the Defe& of the Fe- 
male, and give Suck to the Young, 


Had we been born with a large Wen upon our 
Faces, or a Bavarian Poke under our Chins, or 
a great Bunch upon our Backs like Camels, or any 
the like ſuperfluous Excreſcency, which ſhould 
be not only uſeleſs but troubleſome, not only 
ſtand us in no ſtead, but alſo be ill- favour'd to 
| behold and burdenſome to carry about, then we 
might have had ſome Pretence to doubt whether 
an intelligent and bountiful Creator had been our 
Architect; for had the Body been made by 
Chance, it mult in all likelihood have had ma- 
ny of theſe ſuperfluous and unneceſſary Parts. 


But 
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But now ſeeing there is none of our Members 
but hath its Place and Uſe, none that we could 
ſpare, or conveniently live without, were it but 
thoſe we account Excrements, the Hair of our 
Heads, or the Nails on our Fingers ends, we 
muſt needs be mad or ſottiſh, if we can conceive 
any other than that an infinitely good and wiſe 
God was our Author and Former. 


III. We may fetch an Argument of the Wiſ— 
dom and Providence of God from the convenient 
Situation and Diſpoſition of the Parts and Mem- 
bers of our Bodies; they are ſeated moſt conve- 


niently for Uſe, for Ornament, and for mutual 
Aſſiſtance. 


Firſt, For Uſe. So we ſee the Senſes, of ſuch 
eminent Uſe for our well-being, ſituate in the 
Head, as Centinels in a Watch-Tower, to receive 
and convey to the Soul the Impreſſions of exter- 
nal Objects. Senſus autem interpretes ac nuntit 
rerum in capite tanquam in arce mirifice ad uſis 
neceſſarios & facti & collhcati ſunt. Cic. de Nat. 
Deorum. The Eye can more eaſily ſee Things 
at a Diſtance, the Ear receive Sounds from afar; 
how could the Eye have been better plac'd, ei- 
ther for Beauty and Ornament, or for the Gui- 
dance and Direction of the whole Body? As C:- 
cer proceeds well, Nam Oculi tanquam ſpecula- 
tores altiſſimum locum obtinent, ex quo plurima con- 
ſpcrentes funguntiur fuo munere : Kt Aures gu j0- 
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num recipere debent, qui naturd in ſublime fertur, 
rectè in altis corporum partibus collocate ſunt ; 
itemque Nares, ed quod omnis odor ad ſuperiora 


fertur, rectè furſum ſunt. For the Eyes, like Cen- 


tinels, occupy the higheſt Place, from whence ſeeing 
many things, they perform their Functions; and the 
Ears, which are made for the Reception of Sounds, 
which naturally are carried upwards, are rightly 
placed in the uppermoſt Parts of the Body; allo the 
Neſtrils, becauſe all Odours aſcend, are fitly ſituate 
in the eee Parts. I might inſtance in the 

embers; how could the Hands have been 
more conveniently plac'd for all Sorts of Exerci- 
ſes and Works, and for the Guard and Security 
of the Head and principal Parts? the Heart, to 
diſpenſe Life and Heat to the whole Body, vis. 
near the Center? and yet becauſe it is harder for 
the Blood to aſcend than deſcend, ſomewhat 
nearer the Head ? It is alſo obſervable, that the 
Sinks of the Body are removed as far from the 
Noſe and Eyes as may be, which Cicero takes 
Notice of in the fore-mention'd Place: Ur in 
Edificts Arcbitecti avertunt ab Oculis & Naribus 
Dominorum ea qua profluentia nceſſariò ęſſent tetri 
aliguid babitura, fic natura res ſimiles procul a- 
mandavit d ſenſibus. 


Secondly, For Ornament: What could have 
been better contrived, than that thoſe Members 
which are Pairs, ſhould ſtand by one another in 
equal Altitude, and anſwer on each Side one to 
another? And, 

Thirdly, 
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Thirdly, For mutual Aſſiſtance. We have be- 
fore ew d how the Eye ſtands moſt convenient- 
ly for guiding the Hand, and the Hand for de- 
fending the Eye; and the like may be ſaid of 
the other Parts, they are ſo ſituate as to afford 
Direction and Help one to another ; this will ap- 
pear more clearly, it we imagine any of the Mem- 
bers ſituate in contrary Places or Poſitions. Had 
a Man's Arms been fitted only to bend back- 
wards behind him, or his Legs only to moveback- 
wards, what Direction could his Eyes then have 
afforded him in working or walking ? or how 
could he then have fed himſelf? nay, had one 
Arm been made to bend forward, and the other 
directly backward, we had then loſt half the Uſe 
of them, ſince they could not have aſſiſted one 
the other in any Action. Take the Eyes, or any 
other of the Organs of Senſe, and ſee if you can 
find any ſo convenient a Seat for them in the 
whole Body as that they now pow 


IV. From the ample Proviſion that is made 
tor the Defence and Security of the principal 
Parts; thoſe are, 1. The Heart, which is the 
Fountain of Life and Vegetation, Oficina Spiri- 
tum vitalium, Principium & Fons Caloris nativi, 
Lucerna humidi radicalis; ; and that I may ſpeak 
with the Chymiſts, Je Sol Microcoſini, the very 
Sum of the Microcoſin, or little World, in which is 
contain'd that vital Flame, or heavenly Fire, 
which Prometlcus is fabled to have ſtole from 
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Jupiter; or, as Ariſtotle phraſes it, that Ala An- 


To F amAavey S¹²i . Divinum quid reſpon- 
dens Elemento Stellarum. This for more Securi 
is fituate in the Center of the Trunk of the Bo- 
dy, covered firſt with its own Membrane, call'd 
Pericardium, lodg'd within the ſoft Bed of the 
Lungs, encompaſſed round with a double Fence, 
(1.) Of firm Bones or Ribs, to bear off Blows: 
(2.) Of thick Muſcles and Skins, beſides the Arms 
conveniently. placed, to fence off any Violence 
at a Diſtance, before it can approach to hurt it. 
2. The Brain, which is the Principal of all Senſe 


and Motion, the Fountain of the animal Spirits, 


the chief Seat and Palace Royal of the Soul, upon 
whoſe Security depends whatever Privilege be- 
longs to us as ſenſitive or rational Creatures; 
this, I ſay, being the prime and immediate Organ 
of the Soul, from the right Conſtitution whereof 
proceeds the Quickneſs of Apprehenſion, Acute- 
neſs of Wit, Solidity of Judgment, Method and 
Order of Invention, Strength and Power of Me- 
mory (which if once weaken'd and diſorder d, 
there follows nothing but Confuſion and Diſtur- 
bance in our Apprehenſions, Thoughts and Judg- 
ment) is environ'd round about with ſuch a po- 
tent Defence, that it muſt be a mighty Force 
indeed that is able to injure it. 


1. A Skull, fo hard, thick and tough, that it 
is almoſt as eaſy to ſplit a Helmet of Iron as to 
make a Fracture in it. 2. This is cover'd with 
Skin and Hair, which ſerve to keep it warm, be- 


ing 
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ing naturally a very cold Part, and alſo to quench 
and diſſipate the Force of any Stroke that ſhall be 
dealt it, and retund the Edge of any Weapon. 
3. And yet more than all this, there is {till a 
thick and tough Membrane, which hangs looſer 
about it, and doth not ſo cloſely embrace it (that 
they call Dura Mater) and in caſe the Skull hap- 
pens to be broken, doth often preſerve it from 
Injury and Diminution. And laſtly, a thin and 
fine Membrane, ſtrait and cloſely adhering, to 
keep it from quaſhing and ſhaking. The many 
Pairs of Nerves proceeding from it, and after- 
wards diſtributing and branching themſelves to 
all the Parts of the Body, either for Nutrition or 
Motion, are wonderful to behold in prepared 
Bodies, and even in the Schemes and Figures of 
Dr. Willis and Vieuſſens. 

I might inſtance (3.) in the Lungs, which are 
ſo uſeful to us as to Lite and Senſe, that the Vul- 
gar think our Breath is our very Life, and that 
we breathe out our Souls from thence ; ſuitable 
to which Notion both Anima and Sprritus in 
Latin, and avium in Greek, are derived from 
Words that ſignify Breath and Wind; and Hare, 
or exhalare Animam, ſignify to die. And the old 
Romans uſed to apply Mouth to Mouth and re- 
ceive the laſt Gaſps of their dying Friends, as if 
their Souls had come out that way ; from hence 
perhaps might firit ſpring that Opinion of the 
Vehicles of Spirits ; the Vulgar, as I hinted be- 
fore, conceiving that the Breath was, if not the 
Soul itſelf, yet that wherein it was wafted and 
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carry'd away. Theſe Lungs, I ſay, are, for their 
better Security and Defence, ſhut up in the ſame 
Cavity with the Heart. 


V. In the abundant Proviſion that is made 
againſt evil Accidents and Inconveniences. And 
the Liberality of Nature as to this Particular ap- 
pears, 1. In that ſhe hath given many Members 
(which are of eminent Uſe) by Pairs, as two Eyes, 
two Ears, two Noſtrils, two Hands, two Feet, 
two Breaſts [Mamma] two Reins; that ſo, if by 
any croſs or unhappy Accident one ſhould be diſ- 


abled or render'd uſeleſs, the other might ſerve 


us tolerably well; whereas had a Man but one 
Hand or one Eye, &c. if that were gone, all were 
gone, and we left in an evil Caſe. See then and 
acknowledge the Benignity of the Deity, who 
hath beſtow'd upon us two Hands and two Eyes, 
and other the like Parts, not only for our Neceſ- 
fity but Conveniency ſo long as we enjoy them, 
and for our Security in caſe any Miſchance de- 
prive us of one of them. 2. In that all the Veſſels 
of the Body have many Ramifications, which 
particular Branches, tho' they ſerve mainly for 
one Member or Muſcle, yet ſend forth ſome 
Twigs to the neighbouring Muſcles, and fo in- 
terchangeably the Branches that ſerve theſe ſend 
to them; ſo that if one Branch chance to be cut 
off or obſtructed, its Defect may in ſome meaſure 
be ſupply'd by the Twigs that come from the 
neighbouring Veſſels. 3. In that ſhe hath pro- 
vided to many ways to evacuate what _ 1 
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hurtful to us, or breed Diſeaſes in our Bodies; 
if any thing oppreſs the Head, it hath a Power 
to free itſelf by ſneezing; if any thing fall into 
the Lungs, or if any Humour be diſcharg'd upon 
them, they have a Faculty of clearing themſelves 
and caſting it up by coughing; if any thing clog 
or burthen the Stomach, it hath an Ability of con- 
tracting itſelf and throwing it up by Vomit. Be- 
ſides theſe ways of Evacuation, there are Siege, 
Urine, Sweating, Hæmorrhages from the Noſe, 
and h morrboidal Veins, Fluxes of Rheum. Now 
the reaſon why Nature hath provided ſo many 
ways of Evacuation is, becauſe of the different 
Humours that are to be voided or calt out ; when 
therefore there is a Secretion made of any noxious 
Humour, it is carry'd off by that Emunctory, 
whoſe Pores are fitted to receive and tranſmit the 
minute Parts of it; if at leaſt this Separation be 
made by Percolation, as we will now ſuppoſe, 
but not aſſert, yet I doubt not but the ſame Hu- 
mour may be caſt off by divers Emunctories, as 
is clear in Urine and Sweat, which are for the 
main the ſame Humour carry'd off ſeveral ways. 


To this Head of Proviſion againſt Inconveni- 
encies, I ſhall add an Obſervation or two concern- 
ing Sleep. | 


1. Sleep being neceſſary to Man and other 
Animals for their Refreſhment, and for the Re- 
paration of that great Expence of Spirits which 
is made in the Day-time by the conſtant Exerciſe 

of 
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of the Senſes and Motions of the Muſcles, that it 
might eaſe and refreſh us indeed, Nature hath 
provided, that tho' we lie long upon one Side, 
we ſhould have no Senſe of Pain or Uneaſineſs 
during our Reſt, no, nor when we awake; where. 
as in reaſon one would think, that the whole 
Weight of the Body preſſing the Muſcles and 
Bones on which we lie, ſhould be very burden- 
ſome and uneaſy, and create a grievous Senſe of 
Pain; and we find by Experience that i doth ſo 
when we lie long awake in the Night, we being 
not able (eſpecially if never ſo little indiſpoſed) 
to reſt one Quarter of an Hour in the ſame Po- 
ſture, without ſhifting of Sides, or at leaſt etch- 
ing this way and that way, more or leſs. How 
this may be effected, is a great Queſtion. To me 
it ſeems moſt probable that it is done by an In- 
flation of the Muſcles, whereby they become 
both ſoft, and yet renitent, like ſo many Pillows, 
diſſipating the Force of the Preſſure, and fo pre- 
venting or taking away the Senſe of Pain. That 
the Muſcles are in this manner inflated in time 


of Reſt, appears to the very Eye in the Faces of 


Children, and may be prov'd from that, when 
we reſt in our Cloaths we are fain to looſen our 
Garters, Shoe-ſtrings, and other Ligatures, to 
give the Spirits free Paſſage, elſe we ſhall expe- 
rience Pain and Uneaſineſs in thoſe Parts, which 
when we are waking we find not. 


The 


My 
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The reaſon of this Phenomenon, dig. that 
aveaymie, or want of Pain we experience in Sleep 
during and after a long decubizus on one Side, 
Dr. Lifter in his Journey to Paris, p. 113. and 
Dr. Jones in his Treatiſe of The Myſteries of 
Opium reveal d, attribute to the Relaxation of the 
Nerves and Muſcles in time of Sleep; and the 
Senſe of Pain and Uneaſineſs when we lie awake, 
to the Tenſion of them during that time: This 
I do not deny, but yet I think the Reaſon I have 
aſſign' d hath a greater Intereſt in that Reſt and 
Eaſineſs we enjoy when aſleep. 


2. Becauſe Sleep is inconſiſtent with the Senſe 
of Pain, therefore during Reſt, thoſe Nerves 
which convey that Motion to the Brain, which 
excites in the Soul a Senſe of Pain, are obſtruct- 
ed; this I my ſelf have had frequent Experience 
of ſince I have been troubled with Sores on my 
Legs; upon ſudden awaking finding my ſelf at 
perfect Eaſe, and void of all Senſe of Pain for a 
Minute's time or more, the Pain then by degrees 
returning; which I could attribute to nothing 
but the diſſipating that Vapour, or whatever elſe 
it were, which obſtructed the Nerves, and giving 
the dolorifick Motion free Paſſage again. 


Upon ſecond Thoughts, and reading what 
Dr. Lifter and Dr. Jones have written concerning 
this Subject, I rather incline to believe, that the 


Motion cauſing a Senſe of Pain, is convey'd to 
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the Brain by the Nerves themſelves in Tenſion, 
as we ſee in Cords, any the leaſt touch at one 
end, paſſes ſpeedily to the other when they are 
ſtretch'd, which it doth not when they are re- 
lax'd, and not by the Spirits paſſing thro' them; 
and on the other fide, the Inſenſibleneſs of Pain 
roceeds rather from the Relaxation of the Nerves 
than their Obſtruction ; but yet this Tenſion of 
the Nerves and Muſcles is owing to the Spirits 
flowing down into them and diſtending them, 


VI. From the Conſtancy that is obſerv'd in the 
Number, Figure, Place, and Make of all the 
principle Parts, and from the Variety in the le. 
Man 1s always mending and altering his Works, 
but Nature obſerves the ſame Tenor, becauſe her 
Works are ſo perfect, that there is no place for 
Amendments, nothing that can be reprehended; 
the moſt ſagacious Men in ſo many Ages have 
not been able to find any Flaw in theſe divinely 
contriv'd and form'd Machines, 0 Blot er Error 
in this great Volume of the World, as if any thing 
had been an imperfeet Eſſay at the firſt (to uſe the 
Biſhop of Chefter's Words) nothing that can be 
alter'd for the better, nothing but if it were al- 
ter'd would be marr'd ; this could not have been 
had Man's Body been the Work of Chance, and 
not Council and Providence: Why ſhould there 
be conſtantly the ſame Parts? why ſhould they 
retain conſtantly the fame Places? why ſhould 
they be endu'd with the fame Shape and Figure? 


Should 


Nothing fo contrary as Conſtancy and Chance. 
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Should I ſee a Man throw the ſame Number a 
thouſand times together upon but three Dice, 
could you perſuade me that this were accidental, 
and that there was no neceſſary Cauſe of it? 
How much more incredible then is it, that Con- 
ſtancy in ſuch a Variety, ſuch a Multiplicity of 
Parts, ſhould be the Reſult of Chance? Neither 
yet can theſe Works be the Effects of Neceſſity 
or Fate, for then there would be the ſame Con- 
ſtancy obſerv'd in the ſmaller as well as the larger 
Parts and Veſſels; whereas there we ſee Nature 
doth ludere, as it were ſport itſelf, the minute 
Ramifications of all the Veſſels, Veins, Arteries, 
and Nerves, infinitely varying in Individuals of 
the ſame Species, ſo that they are not in any two 


alike, 


VII. The great Wiſdom of the divine Creator 
appears, in that there is Pleaſure annex'd to thoſe 
Actions that are neceſſary for the Support and 
Preſervation of the Individuum, and the Conti- 
nuation and Propagation of the Species; and not 
only ſo, but Pain to the Neglect or Forbearance 


of them. For the Support of the Perſon, it hath. 


annex'd Pleaſure to eating and drinking, which 
elſe, out of Lazineſs or Multiplicity of Buſineſs, 
a Man would be apt to neglect, or ſometimes 
forget ; indeed to be oblig'd to chew and ſwallow 
Meat daily for two Hours Space, and to find no 
Reliſh or Pleaſure in it, would be one of the 
moſt burdenſom and ungrateful Taſks of a Man's 
whole Life; but becauſe this Action is abſolutely 

neceſſary, 
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neceſſary, for abundant Security Nature hath in- 
ſerted in us a painful Senſe of Hunger, to put us 
in mind of it; and to reward our Performance 
hath adjoin'd Pleaſure to it; and as for the Con- 
tinuation of Kind, I need not tell you that the 
Enjoyments which attend thoſe Actions are the 
higheſt Gratifications of Senſe. 


VIII. The wonderful Art and Providence of 
the Contriver and Former of our Bodies, appears 
in the Multitude of Intentions he muſt have in 
the Formation of the ſeveral Parts, or the Qua- 

lifications they require to fit them 

4 for their ſeveral Uſes. * Galen in 
Relig. /ib. 1. his Book de Formatione Fœtus, takes 
c. 6. notice, © That there are in a human 
* Body above Six hundred ſeveral 

« Muſcles, and there are at leaſt Ten ſeveral In- 
e tentions or due Qualifications to be obſerv'd 
te in each of theſe; proper Figure, juſt Mag- 
e nitude, right Diſpoſition of its ſeveral Ends, 
e upper and lower, Poſition of the whole, the 
* Inſertion of its proper Nerves, Veins, and 
« Arteries, which are each of them to be du- 
* ly placed; ſo that about the Muſcles alone 
* no leſs than Six thouſand feveral Ends or 
* Aims are to be attended to. The Bones are 
* reckon'd to be 284. The diſtin& Scopes or 
<* Intentions in each of theſe are above 40; in 
all about 100000. And thus it is in ſome 
Proportion with all the other Parts, the 
Sein, Ligaments, Veſſels, Glaudules, MM 
cc ut 
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« But more eſpecially with the ſeveral Members 
« of the Body, which do, in regard of the great 
« Variety and Multitude of thoſe ſeveral Inten- 
« tions requir'd to them, very much exceed the 
te homogeneous Parts; and the failing in any one 
te of theſe would cauſe Irregularity in the Body, 
« and in many of them ſuch as would be ver 
“ notorious,” Now to imagine that ſuch a Ma- 
chine, compos'd of ſo many Parts, to the right 
Form, Order and Motion whereof ſuch an infi- 
nite Number of Intentions are requir'd, could be 
made without the Contrivance of ſome wiſe 
Agent, muſt needs be irrational in the higheſt 
Degree. 

This wonderful Mechaniſm of human Bodies, 
next to viewing the Life, may be ſeen at large in 
the excellent Figures of Spigelius and Bzdloo ; their 
Situation, Order, Connexion, and manner of ſe- 
parating them, in Lyſerus his Cult. Anatom. The 
almoſt infinite Ramifications and Inoſculations 
of all the ſeveral Sorts of Veſſels, the Structures 
of the Glands, and other Organs, may eaſily be 
detected by Glaſſes, and trac'd by blowing in of 
Air and drying them, or by injecting thro' pecu- 
liar Syringes melted Wax or Quickſilver, the 
Operations whereof may be learn'd out of Swam- 
merdam, Caſpar Bartholine, and Antonio Nuck. 


IX. Another Argument of Wiſdom and De- 
ſign in Contrivance of the Body of Man and o- 
ther Animals, is the fitting of ſome Parts to di- 
| vers Offices and Uſes, whereby Nature doth 
R c 
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the Proverb is) Und fidelid duos parietes dealbare, 
ſtop two Gaps with one Buſh ; 1o (for inſtance) the 
Tongue ſerves not only for taſting, but alſo to aſ- 
ſiſt the Maſtication of the Meat and Deglutition, 
by turning it about, and managing it in the 
Mouth; to gather up the Food, in Man by lick- 
ing; in the Dog and Cat-Kind by lapping; in 
Kine by plucking up the Graſs; particularly in 
Man it is of admirable Uſe for the Formation of 
Words and ſpeaking. 


The Diafbragm, and Muſcles of the Abdomen, 
or lower Belly, are of uſe not only for Reſpira- 
tion, but alſo for compreſling the Inteſtines, and 
forcing the Chyle into the lacteal Veins, and like- 
wiſe out of the ſaid Veins into the 7horacick Chan- 
nel; and here (to note that by the way) appears 
the uſe of a common Receptacle of Chyle, that 
by the Motion of the Muſcles of Reſpiration it 
being preſs'd upon, the Chyle might with more 
Facility be impell'd into the fore-mention'd 
Dutt ; beſides, this Action of Reſpiration and 
| Motion of the ſaid Diaphragm and Muſcles, may 
{ſerve alſo for the Comminution and Concoction 
of the Meat in the Stomach (as ſome, not with- 
out reaſon, think) by their conſtant Agitation 
and Motion upwards and downwards, reſembling 
the pounding or braying of Materials in a Mor- 
tar. | . 

And to inſtance in no more, the muſcular Con- 
traction and Pulſe of the Heart ſerves not only 
tor the Circulation of the Blood, but allo for the 

more 
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more perfect Mixture of its Parts, preſerving its 
due Craſis and Fluidity, and incorporating the 
Chyle, and other Juices it receiyes, with it. 


X. The Wiſdom and Goodneſs too of the di- 
vine Former of our Bodies, appears in the Nou- 
riſhment of them; for that Food which is of a 
wholſome Juice, and proper to nouriſh and pre- 
ſerve them in a healthful State, is both pleaſant 
to the Taſte and grateful and agreeable to the 
Stomach, and continues to be ſo. till our Hunger 
and Thirſt be well appeas'd, and then begins to 
be leſs pleaſant, and at laſt even nauſeous and 
loathſome. The full Stomach haths the Honey- 
Comb, E 1 

On the other ſide, that which is unwholſome 
and unfit for Nouriſhment, or deſtructive of 
Health, is alſo unpleaſant to the Taſte and un- 
grateful and diſagreeable to the Stomach, and 
that more or leſs, according as it is more or leſs 
improper or noxious; and though there be ſome 
Sorts of Food leſs pleaſant to the Taſte, which 
by uſe may be render'd grateful, yet to Perſons 
that are in Health, and in no neceſſity of uſing 
ſuch Viands, I think it were better to abſtain 


from them, and follow Nature, in eating ſuch 


things as are agreeable to their Palate and Sto- 


mach; for ſuch unpleaſant Diet muſt needs alter 


the Temper of the Body before it can become 
acceptable, and doubtleſs for the worſe. 
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I might add hereto, that even Pain, which is 
the molt grievous and afflictive thing that we are 
lenſible of, is of great Uſe to us. God hath an- 
nex'd a Senſe of Pain to all Diſeaſes and Harms 
of the Body, inward and outward (and there is 
no Pain but proceeds from ſome Harm or Dif- 
eaſe) to be an effectual Spur to excite and quick- 
en us to ſeek for ſpeedy Help or Remedy ; and 
hath fo order'd it, that as the Diſeaſe heals, fo 
the Pain abates. Neither doth Pain provoke us 
only to ſeek Eaſe and Relief when we labour un- 
der it, but alſo makes us careful to avoid for the 
future all ſuch things as are productive of it; 
that is, ſuch things as are hurtful to our Bodies, 
and deſtructive of the Health and Well-being of 
them, which alſo are for the moſt part prohibi- 
ted by God, and ſo ſinful and injurious to our 
Souls. So we ſee what Care the Divine Provi- 
dence hath taken, and what effectual Means it 
hath us'd for the healing of our Diſeaſes, and the 
Maintenance and Preſervation of our Health. 
This is the true Reaſon of our Pain; howbeit, 1 
will not deny but that God doth ſometimes him- 
ſelf immediately inflict Diſeaſes, even upon his 
own Children, for many good Conſiderations, 
which I ſhall not here enumerate ; neither ſhall 
I mention the Uſes that Parents and Maſters 
make of it, for the correcting their Children and 
Servants; or Magiſtrates, for the puniſhing of 
Malefactors, they being beyond my Scope; only 
I cannot but take notice, that it is a 7v2vyprozy, 
a thing of manifold Uſes, and neceſſaay for the 

| N Govern- 
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Government both of Commonwealths and Fa- 
milies. 


Kl. Some fetch an Argument of Providence 
from the Variety of Lineamegts in the Faces of 
Men, which is ſuch, that there are not two Faces 
in the World abſolutely alike ; which is ſome- 
what ſtrange, ſince all the Parts are in Specie the 
fame. Were Nature a blind Architect, I ſee not 
but the Faces of ſome Men might be as like as 
Eggs laid by the ſame Hen, or Bullets caſt in the 
ſame Mould, or Drops of Water out of the ſame 
Bucket, This Particular I find taken notice of 
by Pliny in his Seventh Book, cap. 1. in theſe 
Words: Jam in facie vultuque noſtro, cum fint de- 
cem aut paul plura membra, nullas duas in tot mil- 
libus hominum indiſcretas ęſfigies exiſtere, quod Ars 
nulla in paucis numero pre ſtet aſfectando. To 
which, among other things, he thus prefaces : 
Nature verò rerum vis atque majeſtas in omnibus 
momentts fide caret. 

Tho' this at firſt may ſeem to be a Matter of 
ſmall moment, yet, if duly conſider'd, it will 
appear to be of mighty Importance in all human 
Affairs; for ſhould there be an undiſcernable Si- 
militude between divers Men, what Confuſion 
and Diſturbance would neceſſarily follow? What 
Uncertainty in call Sales and Conveyances, ih 
all Bargains and Contracts? What Frauds and 
Cheats, and ſuborning of Witneſſes? What a 
Subverſion of allFTrade and Commerce? What 
hazard in all judicial Proceedings, in all Aſſaults 

R 3 and 
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and Batteries, in all Murders and Aſſaſſinations? 


In Thefts and Robberies what Security would 


there be to Malefactors? who could ſwear that 
ſuch and ſuch were the Perſons that committed 


the Facts, tho they ſaw them never fo clearly? 


Many other Inconveniencies might be inſtanc d 

in; ſo that ws ſee this is no contemptible Argu- 

ment of the Wiſdom ard: Goodneſs of God. 
Neither is the Difference of Voices leſs conſi- 


| derable! for the diſtinguiſhing of Sexes and par- 


ticular Perſons, and Individuals of all Animals, 


than that of Faces; as Dr. Cockburn makes out, 


Eſſay, &c. Part Il Pag. 68, &c. Nay in ſome 
Caſes more; for hereby Perſons i in the Lark and 


thoſe that are blind may know and diſtinguiſh 
one another, which is of great Importance to 


them, for otherwiſe they might be moſt groſly 
cheated and abus d. 

Farther we may add out of the ſame Author, 
4.71. © And to no other Cauſe [than the wile 
Providence of God] carr be referr'd the no leſs 

ſtrange Diverſity of Hand-writings. Common 
Experience ſhews, that though Hundreds and 
Thouſands were taught by one Maſter, and 
one and the ſame Form of Writing, yet they 
„ ſhould all write differently: Whether Men 
write Curt or Roman Hand, or any other, 
there is ſomething peculiar i in every one's Wri- 
ting which diſtinguiſheth it. Some indeed can 
counterfeit another's Character and Subſcrip- 
tion, but the Inſtances are rare, nor is it done 
witiiout Pains and Trouble; nay, the molt 
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« Expert and Skilful cannot write much ſo ex- 
«© actly like as that it cannot be known whether 
ce jt be genuine or counterfeit ; and if the Pro- 
« yidence of God did not ſo order it, what Cheats 
« and Forgeries too would be daily committed, 
*« which would not only juſtle private Men out 
« of their Rights, but alſo unhinge States and 
«© Governments, and turn all into Confuſion ? 
The Diverſity of Hand-writings is of mighty 
« great Uſe to the Peace of the World ; it pre- 
« vents Frauds, and ſecures Mens Property; it 
« obligeth the Living and Preſent toHoneſty and 
« Faithfulneſs; it importeth the Mind of the 
« Abſent, and ſheweth the Will of the Dead, 


© which ought to be facredly obſervd: And 


“ what 1s ſo very uſeful, is not the Effect of any 
% human Concert; Men did not of themſelves 
« agree to it, they are only carry'd to it by the 
&« ſecret Providence of God, who underſtandeth 
and mindeth what is for the Good and Intereſt 
* of Mankind in general, and of every particu- 
lar Perſon.” 

Add farther to all this, that whereas there are 
ſeveral Parts peculiar to Brutes which are want- 
ing in Man; as for Example, the ſeventh, or ſuſ- 
penſory Muſcle of the Eye, the nictating Mem- 
brane, the ſtrong Aponeuroſes on the Sides of the 
Neck, call'd by ſome Packax, it is very remark- 
able that theſe Parts are of eminent and conſtant 
Uſe to them, as I ſhall particularly ſhew hereat- 
ter, but to Man would have been altogether uſe- 


leſs and ſuperfluous. 
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I have done with my general Obſervations: I 
proceed now more accurately and minutely to 
conſider ſome particular Parts or Members of the 
Body; and firſt, the Head, becauſe it was to con- 
tain a large Brain, made of the moſt capacious 
Figure, as near as could be to a ſpherical ; upon 
this grows the Hair, which, tho' it be eſteem'd 
an Excrement, is of great Uſe (as I ſhew'd before) 
to cheriſh and keep warm the Brain, and to 
quench the Force of any Stroke, that might 
otherwiſe endanger the Skull ; it ſerves alſo to 
diſburden the Brain of a great deal of ſuperfluous 
Moiſture, wherewith it abounds, 

I find it remark'd by Machetti, a famous Ana- 
tomiſt in Padua, that the Cauſe of Baldneſs in 
Men is the drineſs of the Brain, and its ſhrinking 
from the Cranium, or Skull; he having obſerv'd, 
that in bald Perſons, under the bald Part there 
was always a Vacuity or empty Space between 
the Skull and the Brain: And laſtly, to name no 
more, it ſerves alſo for a graceful Ornament to 
the Face, which our preſent Age is ſenſible e- 
nough of, beſtowing ſo much Money upon falſe 
Hair and Perriwigs. 


Secondly, Another Member which I ſhall more 
particularly treat of, is the Eye; a Part ſo artifici- 
ally compos'd and commodiouſly ſituate, as no- 
thing can be contrived better for Uſe, Ornament, 
or Security; nothing to Advantage added thereto 
or alter'd therein. Of the Beauty of the Eye I 
Mall ſay little, leaving that to Poets and 3 ; 
that 
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that it is a very pleaſant and lovely Object to be- 
hold, if we conſider the Figure, Colours, and 
Splendor of it, is the leaſt that I can ſay. The 
Soul, as it is more immediately and ſtrongly mo- 
ved and affected by this Part than any other, fo 
doth it manifeſt all its Paſſions and Perturbations 
by this. As the Eyes are the Windows to let in 
the Species of all exterior Objects into the dark 
Cells of the Brain for the Information of the 
Soul, ſo are they flaming Torches to reveal to 
thoſe abroad how the Soul within is moved or 
affected. Theſe Repreſentations made by the 
Impreſſions of external Objects upon the Eye are 
the moſt clear, lively, and diſtinct of any others. 
Now to this Uſe and Purpoſe of informing us 
what is abroad round about us in this aſpectable 
World, we ſhall find this Structure and Mecha- 
niſm of the Eye, and every Part thereof, ſo well 
fitted and adapted, as not the leaſt Curioſity can 
be added ; for firſt of all, the Humours and Tu- 
nicles are purely tranſparent, to Jet in the Light 
and Colours unfoil'd and unſophiſticated by any 
inward Tincture. It is uſually ſaid by the Peri- 
pateticꝶs, that the cryſtalline Humour of the Eye 
(which they ineptly fancied to be the immediate 
| Organ of Viſion, wherein all the Species of ex- 
ternal Objects were terminated) is without all 
Colour, becauſe its Office was to diſcern all Co- 
lours, or at leaſt to receive the Species of ſeveral 
Colours, and convey them to the common Senſe. 
Now if itſelf had been colour'd, it would have 
tranſmitted all viſible Objects tinctured with the 

ſame 
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lame Colour; as we ſee whatever is beheld thro 
a colour'd Glaſs, appears of the ſame Colour 
with the Glaſs; and to thoſe that have the Jaun- 
dice, or the like Suffuſion of Eyes, Objects ap- 
pear of that ſame Colour wherewith their Eyes 
are infected; this, they ſay, is in a great meaſure 
true, altho' they are much miſtaken about the 
Organ and Manner of Viſion, and the Uſes of the 
Humours and Membranes of the Eye. Two 
Reaſons therefore may be aſſign'd why all the 
Membranes and Humours of the Eye are perfect- 
ly pellucid, and void of Colour: Fin, For the 
Clearneſs. Secondly, For the Diſtinctneſs of 
Viſion. 


Firſt, The Clearneſs; for had the Tunicles and 
Humours of the Eye, all, or any of them, been 
colorate, many of the Rays proceeding from the 
viſible Object would have been ſtopt and ſuffoca- 
ted before they could come to. the bottom of the 
Eye, where the formal Organ of Viſion is ſituate; 
for it is a moſt certain Rule, how much any Bo- 
dy hath of Colour, ſo much hath it of Opacity; 
and by fo much the more unfit it is to tranſmit 
the Species. 


Secondly, For the Diſtinctneſs of Viſion : For, 
as I faid before, and the Pertpateticks obſerve 
well, were the Humours of the Eye tinctur'd 
with any Colour, they would refund that Colour 
upon the Object, and ſo it would not be repre- 
ſented to the Soul as in itſelf it is; ſo we ſce 6 

thro 
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thro' a colour'd Glaſs things appear as well more 
dim and obſcure as tinctur'd with the Colour 
thereof. 


Secondly, The Parts of the Eye are made con- 
vex, and eſpecially the cryſtalline Humour, which 
is of-a lenticular Figure, convex on both Sides, 
that by the Refractions there made, there might 
be a Direction of many Rays coming from one 
Point of the Object, v:z. as many as the Pupil can 
receive, to one Point anſwerable in the bottom of 
the Eye, without which the Senſe would be ve 
obſcure, and alſo confus d. There would be as 
much difference in the Clearneſs and Diſtinction 
of Viſion, were the outward Surface of the Tu- 
nica Cornea plain, and the cryſtalline Humour 
remov'd, as between the Picture receiv'd on white 
Paper in a dark Room thro' an open or empty 
Hole, and the fame receiv'd through a Hole fur- 
nih'd with an exactly poliſh'd lenticular Cryſtal ; 
which, how great it is, any one that hath but 
ſeen this Experiment made, knows well enough ; 
indeed this Experiment doth very much explain 
the Manner of Viſion, the Hole anſwering to the 
Pupil of the Eye, the cryſtalline Humour to the 
lenticular Glaſs, the dark Room to the Cavity 
containing the vitreous Humour, and the white 
Paper to the Tunica Retina. 


Thirdly, The uveous Coat, or Iris of the Eye, 
hath a muſculous Power, and can dilate and con- 
tract that round Hole in it call'd the Pupil, or 

Sight 
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Sight of the Eye; it contracts it, for the excly. 
ding ſuperfluous Light, and preſerving the Eye 
from being injur'd by too vehement and lucid an 
Object, and again dilates it, for the apprehending 
Objects more remote, or plac'd in a fainter Light 
tam mirs artificio (ſaith Scheiner) quam munifica 
nature largitate. If any one deſires to make Ex. 
periment of theſe Particulars, he may, following 
Schenier and Des Cartes their Direction, take a 
Child, and ſetting a Candle before him, bid him 
look upon it, and he ſhall obſerve his Pupil con- 
tract itſelf very much, to exclude the Light, 
with the Brightneſs whereof it would otherwiſe 
be dazzled and offended; as we are, when after 
we have been ſome time in the Dark, a bright 
Light is ſuddenly brought in and ſet before us, 
till the Pupils of our Eyes have gradually con- 
tracted themſelves. Let the Candle be withdrawn 
or removed aſide, he ſhall obſerve the Child's 
Pupil by degrees to dilate itſelf ; or let him take 
a Bead, or the like Object, and holding it near 
the Eye, command the Child to look at it, the 
Pupil will contract much when the Object is 
near; but let it be withdrawn to a greater Di- 
ſtance in the ſame Light, and he ſhall obſerve 
the Pupil to be much enlarg'd. 


Fourthly, The uveous Coat, and alſo the infide 
of the Chorozges, are blacken'd, like the Walls of a 
Tennis-Court, that the Rays may be there ſufto- 


cated and ſuppreſſed, and not reflected back- 


wards, to confound the Sight; and if any be by 
the 
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the retiform Coat reflected, they are ſoon choak d 
in the black inſide of the Uvea, whereas were 
they reflected to and fro, there could be no di- 
ſtinct Viſion; as we ſee the Light admitted into 
the dark Room we even now ſpeak of, oblite- 
rates the Species which before were ſeen upon the 
white Cloth or Paper. 


Fifthly, Becauſe the Rays from a nearer and 
from a more remote Object do not meet juſt in 
the ſame diſtance behind the cryſtalline Humour 
(as may eaſily be obſerv'd in a lenticular Glaſs, 
where the Point or Concourſe of the Rays from 
a nearer Object is at a greater diſtance behind the 
Glaſs, and from a farther at a leſſer) therefore 
the ciliary Proceſſes, or rather the Ligaments ob- 
ſerv d in the inſide of the ſclerotick Tunicles of 
the Eye by a late ingenious Anatomiſt, do ſerve 
inſtead of a Muſcle, by their Contraction to alter 
the Figure of the Eye, and make it broader, and 
conſequently draw the Retina nearer to the cry- 
ſtalline Humour; and by their Relaxation ſuffer 
it to return to its natural diſtance, according to 
the Exigency of the Object, in reſpect of Diſtance 
dds "ay. anc 3 and beſides, poſſibly the ciliary 
Proceſſes may, by their Conſtriction or Relaxa- 
tion, render the Cryſtalline it ſelf more gibboſe 
or plain, and with the help of the Muſcles a lit- 
tle alter the Figure of the whole Eye for the ſame 
reaſon. To what I have faid might be added, 
that the retzform Tunicle is whitiſh, for the bet- 
ter and more true Reception of the Sfec7-s of 

Things; 


254 The Wisdom of GOD Part II. 


Things; that there being a diſtance neceſſarily 
required for the Collection of the Rays receiyd 


by the Pupil, v2. thoſe that proceed from one 
Point of the Object to one Point again in the bot- 
tom of the Eye, the Retina mult needs be ſet at 
a diſtance from the cryſtalline Humour; and 
therefore Nature hath provided a large Room, 
and fill'd it with the pellucid vitreous Humour, 
molt fit for that purpoſe. 


I muſt not omit a notable Obſervation concern- 
ing the Place of the Inſertion of the optick Nerve 
into the Bulb of the Eye, and the reaſon of it; 
which I owe to that learned Mathematician Pe- 
ter Herigon : Nervus opticus (faith he in his Of- 
tica) ad latus ponitur, ne pars imaginis in ejus fo- 
ramen incidens pifturd careat : The Optick Nerve 
is not ſituate directly behind the Eye, but on one ſide, 
leſt that Part of the Image that falls upon the Hole 
of the optic Nerve ſhould want its Picture. This 
I do not conceive to be the true Reaſon of this 


Situation; for even now as it is ſituate, that Part 


of the Object whoſe Rays fall upon the Center, 
or Hole of the optick Nerve, wants its Picture, 
as we find by Experience, that Part not being 
ſeen by us, tho' we heed it not; but the reaſon 
is, becauſe if the optick Axis ſhould fall upon 
this Center (as it would do were the Nerve ſeated 
juſt behind the Eye) this great Inconvenience 
would follow, that the middle Point of every 


Object we view'd would be inviſible, or there 


would be a dark Spot appear in the midſt of it; 
thus 
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thus we ſee the admirable Wiſdome of Nature in 
thus placing the optick Nerve in reſpect of the 
Eye, which he that did not conſider or under- 
ſtand, would be apt to think more inconvenient- 
ly ſituate for Viſton than if it had been right 
behind. 


Another thing alſo concerning Viſion is molt 
remarkable, that tho' there be a Decuſſation of 
the Rays in the Pupil of the Eye, and fo the 
Image of the Object in the Retina or bottom of 
the Eye be inverted, yet doth not the Object ap- 
pear inverted, but in its right or natural Poſture , 
the reaſon whereof is, becauſe the viſual Rays 
coming in ſtraight Lines by thoſe Points of the 
Senſory or Retina which they touch, affect the 
common Senſe or Soul, according to their Dire- 
ction; that is, ſignify to it, that thoſe ſeveral Parts 
of the Object from whence they proceed lie in 
ſtraight Lines (Point for Point) drawn thro' the 
Pupil to the ſeveral Points of the Senſory, where 
they terminate, ad which they preſs upon; 
whereupon the Soul muſt needs conceive the 
Object, not in an inverted, but a right Poſture; 
and that the Nerves are naturally made, not only 
to inform the Soul of external Objects which 
preſs upon them, but alſo of the Situation of ſuch 
Objects, is clear; becauſe if the Eyes be diſtort- 
ed, the Object, will we nill we, will appear dou- 
ble; ſo if the fore and middle Fingers be crofſs'd, 
and a round Body put between them, and mov'd, 
it will ſeem to be two; the reaſon is, becauſe in 

that 
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that Poſture of the Fingers the Body touches the 
outſides of them, which in their natural Site are 
diſtant one from another, and their Nerves made 
to ſignify to the Soul Bodies ſeparate, and diſtant 
in like manner, two Fingers lying between them; 
and tho our Reaſon, by the help of our Sight. 
corrects this Error, yet cannot we but fancy it 
to be ſo. 


Neither is the aqueous Humour, as ſome may 
ſupinely imagine, altogether uſeleſs or unpro- 
fitable as to Viſion, becauſe by its Help the 
Uvea Tunica is ſuſtained, which elſe would 
fall flat upon the cryſtalline Humour; and 
fluid it muſt be to give way to the Contraction 
and Dilatation of the uveous; and becauſe 
the outermoſt Coat of the Eye might chance 
to be wounded or pricked, and this Humour, 
being fluid, let out, therefore Nature hath made 
Proviſion ſpeedily to repair it again in ſuch a 
Caſe, by the help of certain Water-Pipes, or 
Lymphæducts, inſerted into the Bulb of the 
Eye, proceeding from Glandules deſign'd by 
Nature to ſeparate this Water from the Blood 
for that Uſe. Antonius Nuck affirms, that if 
the Eye of an Animal be prick'd, and the 
aqueous Humour ſqueez'd out, in ten Hours 
Space the ſaid Humour and Sight ſhall be re- 
ſtored to the Eye, if at leaſt the Creature be 
kept in a dark Place, And that he did pub- 
lickly demonſtrate the ſame in the Anatomical 
Theatre at Leyden, in a Dog, out of whoſe 


Eye, being wounded, the aqueous Humour * 
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ſo copiouſly flow, that the Membranes appear'd 
flaccid, and yet in fix Hours Space the Bulb of 
the Eye was again replete with its Humour, and 
that without the Application of any Medicines, 
Antonius Nuck de Ductu novo ſalivali, &c. 


Moreover, it is remarkable, that the Cornea 
Tunica [horny or pellucid Coat of the Eye] doth 
not lie in the ſame Superſicies with the White of 
the Eye, but riſeth up, as it were a Hillock, a- 
bove its Convexity, and is of an hyperbolical or 
parabolical Figure; ſo that tho' the Eye ſeems 
to be perfectly round, in reality it is not ſo, but 
the Iris thereof is protuberant above the White 
and the Reaſon is, becauſe that if the Cornea Tu- 
nica, or cryſtalline Humour, had been concen- 
trical to the Choroides, the Eye could not have 
admitted a whole Hemiſphere at one View, & ſic 
Animalis incolumitati in multis rebus minis cautum 
eſet, as Scheiner well obſerves. In many things 
there had not been ſufficient Caution or Care ta- 
ken for the Animal's Safety. 


And now (that I may uſe the Dr. More's fei, 
Words of a late Author of our Le : 
own) the Eye is already ſo perfect, 
that I believe the Reaſon of a Man would eafily 
have reſted here, and admir'd at his own Contri- 
vance. For he being able to move his whole 
Body upward and downward, and on every fide, 
might have unawares thought himſelf ſufficient- 
ly well provided for; but Nature hath added 
Muſcles alſo to the Eyes, that no Perfection 


8 might 
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might be wanting; for we have often occaſion 
to move our Eyes, our Head being unmov'd, as 
in reading and viewing more particularly an Ob- 
ject ſet before us, by transferring the Axes of our 
Eyes all over it; and that this may be done with 
the more Eaſe and Accuracy, ſhe hath furniſſid 
this Organ with no leſs than fix Muſcles, to move 
it upward, downward, to the Right and Left, 
obliquely, and round about, 


T ſhall now conſider what Proviſion is made 
for the Defence and Security of this molt excel. 
lent and uſeful Part. 


Firſt, The Eyes are ſunk in a convenient Val- 
ley, latent utiliter, and are encompaſſed round 
with eminent Parts, as with a Rampart, & excel- 
„De Nara Vis undique partibus ſepiuntur, * Ge, 
3 7 fo are defended from the Strokes of 
any flat or broad Bodies. Above ſtand 

the Eye-brows, to keep off any thing from run- 
ning down upon them, as Drops of Sweat from 
the Forehead, or Duſt, or the like. Superiora 
fuperciliis obducta ſudorem a capite & fronte deflu- 
entem repellunt. Cic. Then follow the Eye-lids, 
which fence them from any ſudden and leſſer 
Stripes; theſe alſo round the Edges are fortified 
with {tiff Briſtles, as it were Paliſadoes, againſt 
the Incurſions of importunate Animals, ſerving 
partly as a Fan to ſtrike away Flies, or Gnats, ot 
any other troubleſome Inſect; and partly to keep 
off ſuperfluous Light, Munitægue ſunt palpebræ 
tangquam 
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tanquum vallo pilorum, quibus & apertis oculis fi- 
quid inſideret repelleretur. Idem, ibid. And be- 
cauſe it was neceſſary that Man and other Ani- 
mals ſhould ſleep, which could not be fo well 
done if the Light came m by the Windows of the 
Eyes, therefore hath Nature provided theſe Cur- 
tains to be then drawn to keep it out. And be- 
cauſe the outward Coat of the Eye ought to be 
pellucid, to tranſmit the Light, which, if the 
Eyes ſhould always ſtand open, would be apt to 
grow dry and ſhrink, and loſe their Diaphaneity, 
there fore are the Eye-lids ſo contrived as often to 
wink, that ſo they may as it were glaze and var- 
niſh them over with the Moiſture they contain, 
there being Glandules on purpoſe to ſeparate a 
Humour for that Uſe, and withal wipe off what- 
ever Duſt or Filth may ſtick to them; and this, 
leſt they ſhould hinder the Sight, they do with 
the greateſt Celerity. Cicero hath taken notice, 
that they are made very ſoft, leſt they ſhould hurt 
the Sight. Mohifſime tactu ne læderent aciem, ap- 
tiſſime facta & ad claudendas pupillas ne quid inci- 
deret, & ad aperiendas, idque providit ut identi- 
dem fiert poſſet maxima cum celeritate. 


Secondly, If we confider the Bulb or Ball of the 
Eye, the exterior Membrane or Coat thereof is 
made thick, tough and ſtrong, that it is a very 
hard matter to make a Rupture in it, and beſides 
ſo ſlippery, that it eludes the Force of any Stroke, 
to which alſo its globular Figure gives it a very 


great Advantage, | 
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Laſtly, Becauſe for the Guidance and Dire. 
tion of the Body in walking, and any Exerciſe, 
it is neceflary the Eye ſhould be uncover'd and 
expos'd to the Air at all Times and in all Wea— 
thers, therefore the moſt wiſe Author of Nature 
hath provided for it a hot Bed of Fat, which fil; 
up the Interſtices of the Muſcles, and beſides 
made it more patient and leſs ſenſible of Cold 
than our other Parts; and tho' I cannot ſay with 
Cicero, abſolutely free from Danger or Harm by 
that Enemy, yet leaſt obnoxious to the Injuries 
thereof of any Part, and not at all, unleſs it be 
immoderate and extreme. 


To all this I might add the Convenience of the 
Situation of the Eye in reſpect of its Proximity 
to the Brain, the Seat of Apprehenſion and com- 
mon Senſe; whereas had it been farther remov d, 
the Optic Nerves had been liable to many more 
Dangers and Inconveniences than now they are. 


Seeing then the Eye is compos'd of ſo great 
Variety of Parts, all conſpiring to the Ule of 
Viſion, whereof ſome are abſolutely neceſſary, 
others very uſeful and convenient, none idle or 
ſuperfluous: and which is remarkable, many of 
them of a different Figure and Confiſtency trom 
any others in the Body beſides, as being tranſpa- 
rent, which it was abſolutely neceſſary they 
mould be, to tianſmit the Rays of Light; who 
can but believe that this Organ was deſign'd and 
made purpoſely ſor the Uſe for which it ſerves? 

| Fe Neither 
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Neither is it to be eſteem'd any Defect or Im- 
rfection in the Eyes of Man, that they want 
the ſeventh Muſcle, or the nictating Membrane, 


which the Eyes of many other Animals are fur- 


niſh'd withal; for tho' they be very uſeful, and 
in a manner neceſſary to them, conſidering their 
Manner of living, yet they are not ſo to Man. 
To ſuch Beaſts as feed upon Graſs, and other 
Herbs, and therefore are forc'd to hold their 
Eyes long in a hanging Poſture, and to look 
downwards for the chuſing and gathering of their 
Food, the ſeventh or ſuſpenſory Muſcle is very 
uſeful, to enable them to do ſo without much 
Pain or Wearineſs; yet to Man, who doth not, 
nor hath any occaſion, indeed cannot hold his 
Head or look long downwards, it would be uſe- 
leſs and ſuperfluous. As for the nictating Mem- 
brane, or Periopthalmium, which all Birds, and 
I think molt Quadrupeds are furniſh'd with, I 
have been long in doubt what the Uſe of it might 
be, and have ſometimes thought it was for the 
more abundant Defence and Security of the Eye; 
but then I was puzzled to give any tolerable Ac- 
count why Nature ſhould be more ſollicitous for 
the Preſervation of the Eyes of Brutes than Men, 
and in this Reſpect alſo to be a Step- mother to 
the moſt noble Creature. 


But the honourable * Author Bi Boyle of final 
formerly mention'd gives a pro- n. 
bable Account why Frogs and Birds are furnith'd 
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with ſuch a Membrane. Frogs, becauſe being 
amphibious Animals, deſign'd to paſs their Lives 
in watery Places, which for the moſt port abound 
with Sedges, and other Parts endow'd with 
ſharp Edges or Points; and the progreſſive Mo- 
tion of this Animal being to be made not by 


walking but by leaping, if his Eyes were not 


provided of ſuch a Sheath, he muſt either ſhut 
them, and ſa leap blindly, and by conſequence 
dangerouſly, or by leaving them open run a 
venture to have the Cornea cut, prick'd, or other- 
wiſe offended by ihe Edges or Points of the 
Plants, or what may fall from them upon the 
Animal's Eye ; whereas this Membrane (being 
ſomething tranſparent as well as ſtrong) is like a 
kind of Spectacle, that covers the Eye without 
taking away the Sight. Birds are likewiſe fur- 
niſh'd with it, becauſe being deſtinated to fly 
among the Branches of Trees and Buſhes, their 
Prickles, Twigs, Leaves, or other Parts, would 
be apt otherwiſe to wound or offend their Eyes, 
But yet ſtill we are to ſeek why it is given to 


other Quadrupeds, whoſe Eyes are in no ſuch 


Danger. 


Thirdly, The Ear, another Organ of Senſe, 
how admirably- it is contrived for the receiving 
and conveying of Sounds. Fit, There is the 
outward Ear, or Auricula, made hollow, and 
contracted þy degrees, to draw the Sound inward, 
to take in as much as may be of it, as we uſe a 
Funnel to pour Liquor into any Veſſel; and 

| therefore 
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therefore if the Auricula be cut clear off, the 
Hearing is much impaired, and almoſt quite 
marr'd, as hath been by Experience found. From 
the Auricula 1s extended a ſmall, long, round 
Hole inward into the Head, to intend the Mo- 
tion, and ſo augment the Force of the Sound, as 
we ſee in a ſhooting-Trunk, the longer it is to 
a certain Limit, the ſwifter and more forcibly the 
Air paſſes in it and drives the Pellet. At the end 
of this Hole is a Membrane faſten'd to a round 
boney Limb, and ſtretch'd like the Head of a 
Drum, and therefore by Anatomiſts call'd alſo 
Tympanum, to receive the Impulſe of the Sound, 
and to vibrate or quaver according to its recipro- 
cal Motions or Vibrations ; the ſmall Ear-bones 
being at the end faſten'd to the Tympanum, and 
furniſhed with a Muſcle, ſerve for the Tenſion 
of that Membrane, or the Relaxation of it, ac- 
cording to the Exigency of the Animal, it being 


ſtretch'd to the utmoſt when it would hearken 


diligently to a lower or more diſtant Sound. Be- 
hind the Drum are ſeveral Vaults and anfractuous 
Cavities in the Ear-bone, fill'd only with what 
Naturaliſts call the implanted Air, fo to intend 
the leaſt Sound imaginable that the Senſe might 
be affected with it; as we fee in ſubterraneous 
Caves and Vaults how the Sound is redoubled, 
and what a great Report it makes however mo- 
derate it be; and becauſe it was for the Behoof 
of the Animal, that upon any ſudden Accident it 
might be awaken'd out of its Sleep, therefore 
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were there no Shuts or Stopples made for the 
Ears, that ſo any loud or ſharp Noiſe might 
awaken it, as allo a ſoft and gentle Voice df 
Murmur provoke it to ſleep. Now the Ears, for 
the Benefit and Conveniences of the Animal, be. 
ing always to ſtand open, becauſe there was ſome 
Danger that Inſects might creep in thereat, and 
cating their way thro' the Tympanum harbour in 
the Cavities behind it, therefore hath Nature lo- 
ricated or plaiſter'd over the Sides-of the fore- 
mention'd Hole with Ear-wax, to ſtop and en- 
tangle any Inſects that ſhould attempt to cree 
in there, But I muſt confeſs myſelf not ſuffi- 
ciently to underſtand the Nature of Sounds, to 
give a full and ſatisfactory Account of the Stru- 
cture and Uſes of all the Parts of the Ear; they 
who have a mind to ſearch into the curious Ana- 
tomy and Uſe of this Part, may conſult Mon- 
ſieur d Verney. | 


Fourthly, The next Part I ſhall take notice of 
ſhall be the Teeth, concerning which I find ſeven 
Obſervations in the Honourable Mr. Boyles Trea- 
tiſe of final Cauſes, which I ſhall briefly recapitu- 
late, and add one or two more, 


I. That the Teeth alone, among the Bones, 
continue to grow in length during a Man's whole 
Life, as appears by the unſightly Length of one 
Tooth, when its Oppoſite happens to fall or be 
pull'd out, which was moſt providently deſign'd 
to repair the Waſte that is daily made of them 


by 
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by the frequent Attrition in Maſtication. Here, 
by the by, 1 might adviſe Men to be careful how 
they attempt to cure this Blemiſh, by filing or 
cutting off the head of ſuch an overgrown Tooth, 
leſt that befal them which happen'd to a certain 
Nun in Padua, who upon cutting off a Tooth in 
that manner, was preſently convulſed, and fell 
into an Epilepſy, as Bartholne in his Anatomy 
reports. 


II. That that Part of the Teeth which is ex- 
tant above the Gums is naked, and not inveſted 
with that ſenſible Membrane call'd Perigſteum, 
wherewith the other Bones are cover'd. 


III. That the Teeth are of a cloſer and harder 
Subſtance than the reſt of the Bones, for the 
more eaſy breaking and comminution of the 
more ſolid Aliments, and that they might be 
more durable, and not ſo ſoon worn down by 
grinding the Food, 


IV. That for the nouriſhing and cheriſhing 
theſe ſo neceſſary Bones, the All-wiſe Author of 
Things has admirably contrived an unſeen Cavity 
in each Side of the Jaw-bone, in which greater 
Channel are lodged an Artery, a Vein, and a 
Nerve, which through leſſer Cavities, as it were 


through Gutters, ſend their Twigs to each par- 
ticular Tooth, ] 


V. Becauſe 
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V. Becauſe Infants were for a conſiderable 
Time to feed upon Milk, which needs no chew- 
ing, and leſt Teeth ſhould hurt the tender Nip. 
ples of the Nurſe, Nature hath deferr'd the Pro. 
duction of them for many Months in a human 
Fetus; whereas thoſe of divers other Animal; 
which are reduc'd to ſeek betimes Food that 
needs Maſtication, are born with them, 


VI. The different Figure and Shape of the 
Teeth is remarkable. That the Fore-Teeth 
ſhould be form'd broad, and with a thin and 
ſharp Edge, like Chiſſels, to cut off and take 
away a Morſel from any ſolid Food, call d there- 
fore Inciſores. The next, one on each fide, ſtrong- 
er, and deeper rooted, and more pointed, calld 
therefore Canini, in Engliſb, Eye-Teeth, to tear 
the more tough and reſiſting fort of Aliments, 
The reſt call'd Jaw-teeth, or Grinders, in Latin, 
Molares, are made flat and broad a-top, and withal 
ſomewhat uneven and rugged, that by their 
Knobs and little Cavities they may the better te- 
tain, grind, and commix the Aliments. 


VII. Becauſe the Operations to be perform'd 
by the Teeth oftentimes require a conſiderable 
Firmneſs and Strength, partly in the Teeth them- 
ſelves, partly in the Inſtruments which move the 
lower Jaw, which alone is moveable, Nature 
hath provided this with ſtrong Muſcles, to make 


it bear forcibly againſt the upper Jaw ; and thus 
not 
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not only plac'd each Tooth in a diſtinct Cavity 


of the Jaw-bone, as it were in a cloſe, ſtrong, 
and deep Socket, but has furniſh'd the ſeveral 
Sorts of Teeth with Holdfaſts ſuitable to the 
Streſs, that by reaſon of their different Offices 
they are to be put to; and therefore, whereas the 
Cutters and Eye-tceth have uſually but one Root 
which in theſe laſt nam'd is wont to be very 
long) the Grinders, that are employ'd to crack 
Nuts, Stones of Fruit, Bones, or other hard Bo- 
dies, are furniſh'd with three Roots, and in the 
upper Jaw often with four, becauſe theſe are 
pendulous, and the Subſtance of the Jaw ſome- 
what ſofter, | 


VIII. The Situation of the Teeth is moſt con- 
yenient, vig. the Molares or Grinders behind, 
neareſt the Center of Motion, becauſe there is a 
oreater Strength or Force required to chew the 
Meat than to bite a piece; and the Cutters before, 
that they may be ready to cut off a Morſel from 
any ſolid Food, to be tranſmitted to the Grin- 

rs. 


IX. It is remarkable that the Jaw in Men, 
and ſuch Animals as are furniſh'd with Grinders, 
hath an oblique and tranſverſe Motion, which is 
neceſſary for chewing and comminution of the 


Meat, which it is obſerv'd not to have in thoſe 


Animals that want the Molares. 


Now. 
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Now if (as Galen faith) he that ſhall marſhal 
a Company but of Thirty-two Men in due Or. 
der, is commended for a ſkilful and induſtrious 
Perſon, ſhall we not admire Nature, which hath 
ſo ſkilfully rank'd and diſpos'd this Quire of our 
Teeth ? 


Fifthly, The Tongue is no leſs admirable for 
the Contexture and manifold Uſes of it. Fi, 
It is the Organ of Taſting; for being of a ſpon- 
gy Subſtance, the ſmall Particles of our Meat 
and Drink being mingled with the Sava, eaſily 
inſinuate themſelves into the Pores of it, and {6 
do either gratefully affect it, or harſhly grate up- 
on it, accordingly as they are figur'd and mov'd; 
and hereby we diſcern what is convenient or in- 
convenient for our Nouriſhment. It helps us 
likewiſe in the chewing and ſwallowing of our 
Meat. And /a/tly, it is the main Inſtrument of 
Speaking, a Quality ſo peculiar to Man, that no 
; Beaſt could ever attain to it. And altho' Birds 
have been taught to form ſome Words, yet they 
have been but a few, and thoſe learn'd with 
great difficulty; but what is the chief, the Birds 
underſtand not the Meaning of them, nor uſe 
them as Signs of Things, or their own Concep- 
tions of them, tho' they may uſe them as Expreſ- 
ſions of their Paſſions; as Parrots having been 
uſed to be fed at the Prolation of certain Words, 
may afterwards, when they are hungry, pro- 
nounce the ſame. For this Des Cartes makes his 
main 
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main Argument to prove that Brutes have no 
Cogitation, becauſe the higheſt of them could 
never be brought to ſignify their Thoughts or 
Conceptions by any artificial Signs, either Words 
or Geſtures (which, if they had any, they would 
in all likelihood be forward enough to do; 
whereas all Men, both Fools and Mutes, make 
| uſe of Words or other Signs to expreſs their 
Thoughts about any Subjects that pretent them- 
| ſelves, which Signs alſo have no reference to any 
of their Paſſions; whereas the Signs that brute 
Animals may be taught to uſe, are no other than 
ſuch as are the Motions of ſome of their Paſſions, 
Fear, Hope, Joy, &c. Hence ſome of the Fe- 
% Rabbins did not ſo abſurdly define 

a Man * Animal loqueus, a ſpeaking daun 
Creature. Having had occaſion juſt 

now to mention the Saliva, or Spittle, I am put 
in mind of the eminent Uſe of this Humour, 
which is commonly taken for an Excrement. 
Becauſe a great Part of our Food is dry, there- 
fore Nature hath provided ſeveral Glandules to 
ſeparate this Juice from the Blood, and no lets 
than four Pair of Channels to convey it into the 
Mouth, which are of late Invention, and call'd 
by Anatomiſts Du&us Salivales, thro which the 
Saliva diſtilling continually, ſerves well to ma- 
cerate and temper our Meat, and make it fit to 
be chew'd and ſwallow'd. If a copious Moiſture 
did not by theſe Conduit-Pipes inceſſantly flow 
down into the Mouths of Hor/es and Kine, how 
were it poſſible they ſhould for a long time to- 


gether 
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tether grind and ſwallow ſuch dry Meat as Hay 


and Straw? Moreover, it is uſeful not only in 
the Mouth, but in the Stomach too, to promote 
Concoction, as we have already noted. 


Sixthly, To the Mouth ſucceeds the J;ndþipe 
no leſs wonderful in its Conformation; for be. 
cauſe continual Reſpiration is neceſſary for the 
Support of our Lives, it is made with annular 
Cartilages, to keep it conſtantly open, and that 


the ſides of it may not flag and fall together; 


and leſt, when we ſwallow, our Meat or Drink 
ſhould fall in there and obſtru it, it hath x 
ſtrong Shut or Valve, call'd Epiglottis, to cover 
it cloſe and ſtop it when we ſwallow : For the 
more convenient bending of our Necks, it is not 
made of one entire continu'd Cartilage, but of 
many annular ones, join'd together by ſtrong 
Membranes, which Membranes are muſcular, 
compounded of ſtraight and circular Fibres, for 
the more effectual Contraction of the Windpipe 
in any ſtrong or violent Expiration or Coughing; 
and leaſt the Aſperity or Hardneſs of their Carti- 
lages ſhould hurt the Oeſopbagus or Gullet, which 
is tender, and of a ſkinny Subſtance, or hinder 
the ſwallowing of our Meat, therefore theſe an- 
nulary Griſtles are not made round, or entire 
Circles; but where the Gullet touches the Wind- 
pipe, there to fill up the Circle, is only a ſoft 
Membrane, which may eafily give way to the 
Dilation of the Gullet ; and to demonſtrate that 


this was deſignedly done for this End and * 
0 
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ſo ſoon as the Windpipe enters the Lungs, its 


Cartilages are no longer deficient, but perfect 


Circles or Rings, becauſe there was no neceſſity 
they ſhould be ſo, but it was more convenient 
they ſhould be entire. Laſtly, For the various 
Modulation. of the Voice, the upper End of the 
Windpipe is endu'd with ſeveral Cartilages and 
Muſcles, to contract or dilate it, as we would 


have our Voice flat or ſharp ; and moreover, the 
| whole is continually moiſten'd with a glutinous 
Humour, ifluing out of the ſmall Glandules that 


are upon its inner Coat, to fence it againſt the 
ſharp Air receiv'd in, or Breath forc'd out; yet 


is it of quick and tender Senſe, that it may be 


eaſily provok d to caſt out by coughing whatever 
may fall into it from without, or be diſcharg'd 


into it from within. 


It is alſo very remarkable which Caſpar Bar- 
tholine hath obſerv'd in the Gullet, that where it 
perforateth the Midriff, the carneous Fibres of 
that muſcular Part are inflected and arcuate, as 
it were a Spincter embracing and cloſing it faſt, 
by a great Providence of Nature, leſt in the per- 
petual motion of the ſaid Midriff the upper Ori- 
fice of the Stomach ſhould gape, and caſt out the 


Victuals as faſt as it receiv'd it. 


Seventhly, The Heart, which hath been always 
eſteem' d and really is one of the principal Parts 
of the Body, the primum vivens, & ultimum mo- 
riens, the firſt Part that quickens, and the laſt 

that 
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that dies, by its inceſſant Motion diſtributing the 
Blood, the Vehicle of Life, and with it the vita] 
Heat and Spirits, throughout the whole Body, 
whereby it doth continually irrigate, nouriſh, and 
keep hot, and ſupple all the Members. Is it not 
admirable that from this Fountain of Life and 
Heat there ſhould be Channels and Conduit-pipe; 
to every, even the leaſt and moſt remote Part of 
the Body? Juſt as if from one Water-houſe there 
ſhould be Pipes conveying the Water to every 
Houſe in a Town, and to every Room in each 
Houſe ; or from one Fountain in a Garden there 
ſhould be little Channels or Dikes cut to every 
Bed, and every Plant growing therein, as we 
have ſeen more than once done beyond the Seas, 
I confeſs the Heart ſeems not to be defign'd 
to ſo noble an Ule as 1s generally beliey'd, that 
is, to be the Fountain or Conſervatory of the vi- 
tal Flame, and to inſpire the Blood therewith 
(for the Lungs ſerve rather for the Accenſion, or 
maintaining that Flame, the Blood receiving there 
from the Air thoſe Particles which are one Part 
of the Pabulum, or Fuel thereof, and fo impreg- 
nated, running back to the Heart) but to ſerve 
as a Machine to receive the Blood from the 
Veins, and to force it out by the Arteries thro 
the whole Body, as a Syringe doth any Liquor, 
though not by the ſame Artifice ; and yet this 
is no ignoble Uſe, the Continuance of the Circu- 
lation of the Blood being indiſpenſably neceſſary 
for the quickning and enlivening of all the Mem- 
bers of the Body, and ſupplying of Matter to 
the Brain, for the Preparation of the animal Spi- 
rits 
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rits, the Inſtruments of all Senſe and Motion. 
Now for this Uſe of receiving and pumping out 
of the Blood, the Heart is admirably contriv'd. 
For, Firſt, being a muſcular Part, the Sides of it 
are compos'd of two Orders of Fibres, running 
circularly or ſpirally from Baſe to Tip, contra- 
rily one to the other, and ſo being drawn or con- 
trated contrary ways, do violently conſtringe 
and ſtraiten the Ventricles, and ſtrongly force 
out the Blood, as we have formerly intimated ; 
then the Veſſels we call Arteries, which carry 
from the Heart to the ſeveral Parts, have Valves, 
which open outwards, like Trap-doors, and give 
the Blood a free Paſſage out of the Heart, but 
will not ſuffer it to return back again thither ; 
and the Veins, which bring it back from the 
ſeveral Members to the Heart, have Valves or 
Trap-doors, which open inwards, fo as to give 
way unto the Blood' to run into the Heart, but 
prevent it from running back again that way ; 
beſides, the Arteries conſiſt of a quadruple Coat, 
the third of which is made up of annular or or- 
bicular carneous Fibres to a good Thickneſs, and 
is of a muſcular nature, after every Pulſe of the 
Heart, ſerving to contract the Veſſel ſucceſſively 
with incredible Celerity, ſo by a kind of periſtal- 
tick Motion impelling the Blood onwards to the 
capillary Extremities and thro' the Muſcles with 
great Force and Swiftneſs ; ſo the Pulſe of the 
Arteries is not only caus'd by the Pulſation of the 
Heart driving the Blood thro' them in — 
| T © 
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of a Wave or Fluſh, as Des Cartes and others 
would have it, but by the Coats of the Arteries 

themſelves, which the Experiments 
3 —_ Ep. ofa certain“ Lovarn Phyſician (the 
& $9. 77 firſt whereof is Galen s) do, in my 

Opinion, make good againſt him. 
« Firſt, /azth he, if you lit the Artery, and 
* thruſt into it a Pipe, fo big as to fill the Cavi- 
te ty of it, and caſt a ſtrait Ligature upon that 
Part of the Artery containing the Pipe, and ſo 
“bind it faſt to the Pipe; notwithſtanding the 
* Blood hath free Paſſage thro' the Pipe, yet 
* will not the Artery beat below the Ligature; 
* but do but take off the Ligature, it will com- 
«© mence again to beat immediately.“ But be- 
cauſe one might be ready to reply to this Expe- 
riment, that the reaſon why when bound it did 
not beat, was becauſe the Current of the Blood 
being ſtraiten'd by the Pipe, when beneath the 
Pipe it came to have more Liberty, was not ſuffi- 
cient to ſtretch the Coat of the Artery, and ſo 
cauſe a Pulſe, but when the Ligature was taken 
off it might flow between the inclos'd Tube and 
the Coat of the Artery ; therefore he adds ano- 
ther, which clearly evinces that this could not be 
the Reaſon, but that it is ſomething flowing down 
the Coats of the Artery that cauſes the Pulſe; 
that is, if you ſtraiten the Artery never ſo much, 
provided the Sides of it do not quite meet and 
flop all Paſſage of the Blood, the Veſſel will 
-notwithſtanding continue ſtill to beat below ot 


beyond the Coarctation. So we ſee ſome Phyl- 
cians, 
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cians, both ancient (as Galen) and modern, were 
of opinion that the Pulſe of the Arteries was ow- 
ing to their Coats; tho' the firſt that I know of 
who obſerv'd the third Coat of an Artery to be a 
muſcular Body, compos'd of annular Fibres, was 
Dr. Willis. This mention of the periſtaltick 
Motion puts me in mind of an ocular Demon- 
ſtration of it in the Gullet of Kine when they 
chew the Cud, which I have often beheld with 
Pleaſure; for after they have ſwallow'd one 
Morſel, if you look ſtedfaſtly upon their Throat, 
you will ſoon ſee another aſcend, and run pretty 
ſwiftly all along the Throat up to the Mouth, 
which it could not do, unleſs it were impell'd by 
the ſucceſſive Contraction or periſtaltick Mo- 
tion of the Gullet continually following ; and it 
is remarkable that theſe ruminant Creatures have 
a Power by the Imperium of their Wills of direct- 
ing this periſtaltick Motion upwards or down- 
wards, I ſhall add no more concerning the 
Heart, but that it and the Brain do mutuas opera, 
tradere, enable one another to work; for, eit, 
the Brain cannot itſelf live unleſs it receive con- 
tinual Supplies of Blood from the Heart, but leſs 
can it perform its Functions, of preparing and 
diſtributing the animal Spirits; nor the Heart 
pulſe, unleſs it receives Spirits or ſomething elſe 
that deſcends from the Brain by the Nerves: for 
do but cut aſunder the Nerves that go from the 
Brain to the Heart, the Motion thereof, in moſt 
perfect and hot Creatures, ceaſeth immediately. 
Which Part began this Round is the Queſtion. 
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I find in the Philoſophical Tranſactions, No 280. 
ſome notable Obſervations of the famous Anato- 
miſt Mr. William Cowper, concerning the Artifice 
of Nature in regulating the Motion of the Blood 
in the Veins and Arteries, to aſſiſt and promote 
it in the one, and moderate it in the other, which 
I ſhall give you in his own Words. 


* As the Arteries (faith he) are known to ex- 
t port the Blood, ſo the Veins to carry it back 
* again to the Heart; but having already deſcri- 
bed their Extremities, we come now to the 
large Trunks of the Veins; and here, as in the 
« Arteries, we find the common Practice of Na- 
** ture, in diſpoſing the Branches of Veins to diſ- 
charge therefluent Blood into the next adjacent 
Trunk, and ſo on to the Heart. As the Arte- 
* ries afford abundance of Inſtances of Checks 
given to the Velocity of the Current of Blood 
e thro' ſeveral Parts, fo the Veins ſupply us with 
as many Artifices to aſſiſt its regular Return to 
the Heart, as well as favour thoſe Contrivan- 
ces in the Arteries. 
The carotid, vertebral, and fplenick Arteries, 
are not only variouſly contorted, but alſo here 
c and there dilated, to moderate the Motion of 
* the Blood; ſo the Veins that correſpond to 
* thoſe Arteries are alſo variouſly dilated. The 
** Beginnings of the internal Fugulars have a bul- 
s bous Cavity, which are diverticula to the te- 


«« fluent Blood in the Sinus of the Dura pr 
cc e 


cc 


ec 


cc 


Part II. in the CREATION. 277 


« leſt it ſhould deſcend too faſt into the Fugu- 
« /ars, The like has been taken notice of by 
« Dr, Lower in the vertebral Sinuss. The ſple- 
e nick Vein has divers Cells opening into it near 
te jts Extremities in human Bodies, but in Qua- 
« drupeds the Cells open into the Trunks of the 
« ſplenick Veins. 

« The ſpermatick Veins do more than equal the 
« Length of the Arteries of the Teftes in Men; 
« their various Diviſions, and ſeveral Inoſcula- 
e tions, and their Valves, are admirably contri- 
« ved to ſuſpend the Weight of the Blood, in or- 
der to diſcharge it into the larger Trunks of 
« the Veins; and were it not that the refluent 
“ Blood from the Teftes is a Pondus to the influ- 
t ent Blood from the Arteries, and ſtill leſſens 
« 1ts Current in the Teftes, theſe ſpermatick Veins, 
like thoſe of other Parts, might have diſcharg'd 
* the Blood into the next adjacent Trunk. 
Who can avoid Surprize at the Art of Na- 
ture, in contriving the Veins that bring part of 
the refluent Blood from the lower Parts of the 
* Body, when they conſider the Neceſſity of pla- 
e cing the human Heart, as well as that of moſt 
Quadrupeds, fo far from the Center of the 
Body towards its upper Part; it is for that 
End neceſſary that the large Trunks of the 
Veins and Arteries ſhould not affociate each 
other ; tor if all the Blood ſent to the lower 
Parts by the deſcending Trunk of the Aorta, 
* ſhould return to the Heart again by one fingle 


cc 


cc 


cc 


cc 


cc 


1 


cc 


Trunk (as it is ſent out from thence) the 


T z « Weight 


ö 
b 
| 
8 


” 
S a ted 
re nn ph TSS 


* w7 * 1 
e 


ar ae, 2 


— — — — 1 
4 — * 1 8 = * — 4 
fant 2 at ==> A IT 


<4 —_ > RY . m | r 
« r „„ eee I ; 


———————ů ä 
* wy * A 


r . 2 4 


C 
7 
89 
. 
* 
; 
F 

| 
: 


278 The WIS pO M of GOD Part II. 


« Weight of ſo much Blood in the aſcending 
© Trunk of the Vena Cava would oppoſe all the 
Force the Heart could give it from the Arte- 
&« ries, and hinder its Aſcent ; for this reaſon the 
* Vena Azvgos or fine Pari is contriv'd to conve 

* the Blood fent to the Muſcles of the Back and 
© Thorax into the deſcending Trunk of the Vena 
« Cava above the Heart; hence it is evident that 
* more Blood comes into the Heart by the de- 
* ſcending or upper Trunk of the Vena Cava, 
ce than paſſes out by the aſcending Trunk of the 
% Aorta; nor does the Quantity of Blood con- 
« vey'd to the Heart by the ſuperior Trunk of 
the Vena Cava, ſeem, without ſome other De- 
* fſign in Nature beſides tranſporting it thither, 
* to free the inferior Trunk from its Weight; 
* but perhaps it was neceſſary ſo much Blood 
* ſhould be ready there to join with the Chyl: 
« for its better Mixture, before it reaches the 
right Auricle of the Heart.” So far Mr. 
Cowper. | 


Eigbthly, The next Part I ſhall treat of ſhall 
be the Hand, this Cparey e Aver, OT ſuperlative 
Inſtrument, which ſerves us for ſuch a multitude 
of Uſes, as it is not eaſy to enumerate ; whereto, 
if we conſider the Make and Structure of it, we 
ſhall find it wonderfully adapted. Fit, It is 
divided into four Fingers bending forward, and 
one oppoſite to them bending backwards, and ot 
greater Strength than any of them fingly, which 
we call the Thumb, to join with them ſeverally 
or 
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or united, whereby it is fitted to lay hold of Ob- 
jects of any Size or Quantity; the leaſt Things, 
as any ſmall ſingle Seed, are taken up by the 
Thumb and Fore- finger, thoſe a little greater 
by the Thumb and two Fingers, which alſo we 
chiefly employ to manage the Needle in ſewing 
and the Pen in writing; when we would take up 
a greater Quantity of any thing, we make uſe of 
the Thumb and all the Fingers ; ſometimes we 
uſe one Finger only, as in pointing at any thing, 
picking things out of Holes or long and narrow 
Veſſels ; ſometimes all ſeverally at one time, as 
in ſtopping the Strings when we play upon any 
muſical Inſtruments. Secondly, The Fingers are 
ſtrengthen'd with ſeveral Bones, jointed together 
for Motion, and furniſhed with ſeveral Muſcles 
and Tendons, like ſo many Pullies, to bend them 
circularly forwards, which is moſt convenient 
for the firm holding and griping of any Object ; 
which of how great, conſtant and neceſſary Uſe 
it is in pulling or drawing, but eſpecially in ta- 
king up and retaining any fort of Tool or Inſtru- 
ment to work withal in Huſbandry and all me- 
chanick Arts, is ſo obvious to every Man's Ob- 
ſervation, that I need not ſpend Time to inſtance 
in Particulars ; moreover, the ſeveral Fingers are 
furniſh'd with ſeveral Muſcles, to extend and 
open the Hand, and to move to the Right and 
Left; and ſo this Diviſion and Motion of the Fin- 
gers doth not hinder but that the whole Hand 
may be employed as if it were all of a piece, as 
we ſee it is, either expanded, as in ſtriking out, 

1 4  {mooth- 
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ſmoothing and folding up of Cloaths, and ſome 
mechanick Uſes; or contracted, as in fighting, 
kneading of Dough, and the like; it is alſo no- 
table, and indeed wonderful, that the Tendons 
bending the middle Joint of the Fingers ſhould 
be perforated, to give Paſlage to the Tendons of 
the Muſcles which draw the uppermoſt Joints, 
and all bound down cloſe to the Bone with 
ſtrong Fillets, leſt they ſhould ſtart up and hin- 
der the Hand in its Work, ſtanding like fo many 
Bow-ſtrings. Thirdly, The Fingers-ends are 
ſtrengthen'd with Nails, as we fortity the Ends 
of our Staves and Forks with Iron Hoops or Fe- 
rules; which Nails ſerve not only for Defence, 
but for Ornament, and many Uſes. The Skin 
upon our Fingers-ends is thin, and of mot ex- 
quiſite Senſe, to help us judge of any thing we 
handle. If now I ſhould go about to reckon up 
the ſeveral Uſcs of this Inſtrument, Time would 
ſoorer fail me than Matter. By the Help of this 
we do all our Works, we build ourſelves Houſes 
to dwell in, we make ourſelves Garments to 
wear, we plow and ſow our Grounds with Corn, 
dreſs and cultivate our Vineyards, Gardens and 
Orchards, gather and lay up our Grain and Fruits, 
we prepare and make ready our Victuals; Spin- 
ning, Weaving, Painting, Carving, Engraving, 
and that divinely invented Art of Writing, where- 
by we tranſmit our own Thoughts to Poſterity, 
and converſe with and participate the Obſerva- 
tions and Inventions of them that are long ago 
dead, all perform'd by this ; this is the only In- 
ſtrument 
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ſtrument for all Arts whatſoever, no Improve- 
ment to be made of any experimental Knowledge 
without it. Hence (as Ariſtotle faith well) they 
do amiſs that complain that Man is worſe dealt 
with by Nature than any other Creatures; where- 
as they have ſome Hair, ſome Shells, ſome Wool, 
ſome Feathers, ſome Scales, to defend themſelves 
from the Injuries of the Weather, Man alone is 
born naked and without all Covering; whereas 
they have natural Weapons to defend themſelves 
and offend their Enemies, ſome Horns, ſome 
Hoofs, ſome Teeth, ſome Talons, ſome Claws, 
ſome Spurs and Beaks; Man hath none of all 
theſe, but is weak and feeble, and unarm'd ſent 
into the World : Why, a Hand, with Reaſon to 
uſe it, ſupplies the Ules of all theſe, that's both 
a Horn and a Hoof, a Talon and a Tuſk, &c. 
becauſe it enables us to uſe Weapons of theſe and 
other Faſhions, as Swords and Spears, and Guns ; 
beſides, this Advantage a Man hath of them, that 
whereas they cannot at Pleaſure change their 
Coverings, or lay aſide their Weapons, or make 
uſe of others as Occaſion ſerves, but muſt abide 
Winter and Summer, Night and Day with the 
ſame Cloathing on their Backs, and ſleep with 
their Weapons upon them ; a Man can alter his 
Cloathing according to the Exigency of the 
Weather, go warm in Winter and cool in Sum- 
mer, cover up himſelf hot in the Night, and lay 
aſide his Cloaths in the Day, and put on or off 
more or fewer, according as his Work and Ex- 
erciſe is; and can, as Occaſion requires, make 
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uſe of divers Sorts of Weapons, and choice of 
ſuch at all Turns as are moſt proper and conve. 
nient ; whereby we are enabled to ſubdue and 
rule over all other Creatures, and uſe for our 
own Behoof thoſe Qualities wherein they exce|, 
as the Strength of the Ox, the Valour and Swift 
neſs of the Horſe, the Sagacity and Vigilancy of 
the Dog, and fo make them as it were our own, 
Had we wanted this Member in our Bodies we 
muſt have liv'd the Life of Brutes, without Houſe 

or Shelter, but what the Woods and Rocks would 
have aftorded, without Cloaths or Covering, with- 
out Corn, or Wine, or Oil, or any other Drink 
but Water ; without the Warmth and Comfort, 
or other Uſes of Fire, and fo without any artifi- 
cial bak'd, boil'd, or roaſt Meats; but muſt have 
ſcrambled with the wild Beaſts for Crabs, and 
Nuts, and Acrons, and ſuch other Things as the 
Earth puts forth of her own accord ; we had laid 
open and expos'd to Injuries, and had been un- 
able to reſiſt or defend ourſelves againſt almoſt 
the weakeſt Creature. 

The remaining Parts I ſhall but briefly run 
over. 

That the Back-Bone ſhould be divided into ſo 
many Vertebres for commodious bending, and 
not be one entire rizid Bone, which being of that 
Length would have been often in danger of ſnap- 

ing in ſunder ; that it ſhould be made tapering, 
in Form of a Pillar, the lower Vertebres being the 
broadeſt and largeſt, and the ſuperior in order 
leſſer and leſſer for the greater Firmneſs and -_ 
| bility 
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bility of the Trunk of the Body; that the ſeveral 
Vertebres ſhould be fo elegantly and artificially 
compacted and joined together, that they are as 
ſtrong and firm as if they were but one Bone; that 
they ſhould be all perforated in the middle, with 
a large Hole for the ſpinal Marrow or Pith to 
paſs along, and each Particular bave a Hole on 
each fide to tranſmit the Nerves to the Muſcles 
of the Body, to convey both Senſe and Motion ; 
that by reaſon of the fore-mention'd cloſe Con- 
nexion of the Vertebres, it ſhould be fo form'd as 
not to admit any great Flexure or Receſs from a 
right Line, any angular, but only a moderate cir- 
cular bending, leſt the ſpinal Pith ſhould be com- 
preſs'd, and fo the free Intercourſe or Paſſage of 
the Spirits to and fro be ſtopt. 


One Obſervation relating to the Motion of 
the Bones in their Articulations I ſhall here add, 
that is, the Care that is taken and the Provifion 
that is made for the eaſy and expedite Motion of 
them, there being to that Purpoſe a twofold Li- 
quor prepar'd, for the Inunction and Lubrifica- 
tion of their Heads or Ends. 1, An oily one, 
furniſh'd by the Marrow. 2. A mucilaginous, 
ſupply'd by certain Glandules ſeated in the Arti- 
culations, both which together make up the moſt 
apt and proper Mixture for this Uſe and End 
that can be invented or thought upon; for not 
only both the Ingredients are of a lubricating na- 
ture, but there is this Advantage gain'd from their 
Compoſition, that they do mutually improve one 

8 another; 
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another; for the Mucilage adds to the Lubricity 
of the Oil, and the Oil preſerves the Mucilage 
from Inſpiſſation, and contracting the Confilt. 
ency of a Gelly. Now this Inunction is uſeful, 
indeed neceſſary, for three Ends chiefly, 


r. For the facilitating of Motion. For tho 
the Ends of the Bones are very ſmooth, yet were 
they dry they could not with that Readineſs and 
Eaſe, nay, not without great Difficulty, yield to 
and obey the Plucks and Attractions of the mo- 
tory Muſcles ; as we ſee Clocks and Jacks, thy 
the Screws and Teeth of the Wheels and Nuss 
be never ſo ſmooth and poliſh'd, yet if they be 
not oil'd will hardly move, tho” you clog them 
with never ſo much Weight ; but if you apply 
but a little Oil, they preſently whirl about very 
ſwiftly with the tenth Part of the Force. 


2, For preſerving the Ends of the Bones from 
an Incaleſcency, which they, being hard and ſo- 
lid Bodies, would neceſſarily contract from a 
ſwift and long continuing Motion; ſuch as that 
of running or mowing, or threſhing, or ſawing, 
and the like, if they are immediately touch d and 
rubb'd againſt one another with that Force they 
muſt needs do, eſpecially in running, the whole 
Weight of the Body bearing upon the Joints of 
the Thighs and Knees. So we ſee in the Wheels 
of Waggons or Coaches, the Hollows of the 
Naves, by their ſwift Rotations on the Ends of 
the Axle- trees, produce a Heat, ſometimes fo ” 
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tenſe as to ſet them on fire; to prevent which 
they ſtand in need to be frequently anointed or 
beſmear d with a Mixture of Greaſe and Tar, 
imitating the fore-mention'd natural Compoſi- 
tion of Oil and Mucilage. Nay, Bodies ſofter 
a great deal than Metals contract a great Heat 
by Attrition, as is evident from thoſe black cir- 
cular Lines we ſee on Boxes, Dithes, and other 


| turn'd Veſſels of Wood, which are the Effects of 


Ignition, caus'd by the preſſure of an edg'd Stick 


upon the Veſſel turn'd nimbly in the Lathe, And 


if there had not been a Proviſion in the Joints 


| againſt ſuch a preternatural Incaleſcence upon 


their violent Motion, this would have made a 
flothful World, and confin'd us to leiſurely and 
deliberate Movements, when there were the moſt 
urgent and haſty Occaſions to quicken us, 


3. For the preventing of Attrition, and wear- 
ing down the Ends of the Bones by their motion 
and rubbing one againſt another, which 1s ſo vio- 
lent and laiting ſometimes, that it is a Wonder 
any Inunction ſhould ſuffice to ſecure their Heads 
from waſting and conſumption. I have often 
ſeen the Tops of the Teeth (which are of a hard- 
er Subſtance than the reſt of the Bones) worn off 
by Maſtication, in Perſons who have loſt moſt of 
their Grinders, and been compell'd conſtantly to 
make uſe of three or four only in chewing, ſo 
low, that at laſt the inward Marrow and Nerve 
lay bare, and they could no longer for Pain make 
uſe of them; ſo that had there not been this 3 

viſion 
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viſion made for the anointing the Bones, the cy. 
rious Workmanſhip of Nature in adapting them 
ſo exactly one to another, as was moſt fit for the 
eaſy Performance of all thoſe Motions to which 
they were deſtin'd, would not ſuffice for Uſe; 
but the ſtirring Part of Mankind would ſoon find 
themſelves fitter for an Hoſpital than for Action 
and the Purſuit of Buſineſs, 


/ 

Theſe Obſervations I acknowledge myſelf to 
0 have borrow'd of a late ingenious 
e So * Writer of Offeolagy, who thus con- 
cludes his Diſcourſe upon this Sub- 
ject. And here we cannot avoid the Notice of the 
viſible Footſteps of an infinite Reaſon, which as they 
ore deeply impreſs d upon the Uni verſe, ſo more eſpe- 
cially on the ſenfible Parts of it in thoſe rational 
Contrivances which are found in Animals: And ue 
can never ſufficiently admire the Wiſdom and Pro- 
vidence of our grent Creator, wbo has given all 
Parts in theſe animated Beings, not only ſuch a 
Structure as renders them fit for their neceſſary 
Motions and defign'd Functions, but withal the Be- 
nefit and Advantage of whatever may preſerve 

them, or facilitate their Action. 


Moreover, the Artifice of Nature is f 
in the Conſtruttion of the Bones that are to ſup- 
port the Body, and to bear great Burdens, or to 
be employ'd in ſtrong Exerciſes, they being made 
hollow, for Lightneſs and Stiffneſs. For we 
have before noted, a Body that is hollow may be 

demon- 
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demonſtrated to be more rigid and inflexible than 
a ſolid one of the ſame Subſtance and Weight; 
ſo that here is Proviſion made for the Stiftneſs 
and Lightneſs of the Bones, But the Ribs, which 
are not to bear any great Weight, - or to be ſtrong- 
ly exercis'd, but only to fence the Breait, have 


| no Cavity in them, and towards the foie-part or 
| Breaſt are broad and thin, that ſo they might 
| bend and give way without danger of Fracture ; 
| when bent returning by their elaſtick Property to 
| their Figure again. Yet 1s not the Hollow of the 
| Bones altogether uſeleſs, but ſerves to contain the 
| Marrow, which ſupplics an Oil for the main- 
| taining and inunction of the Bones and Liga- 
| ments, and ſo facilitating their Motion in the 
| Articulations ; and particularly (which we men- 
tion'd not before) of the Ligaments, preſerving 
them from Dryneſs and Rigidity, and keeping 
them ſupple and flexible, and ready to comply 
| with all the Motions and Poſtures of that move- 
able Part to which they appertain ; and laſtly, to 
| ſecure them from Diſruption, which, as ſtrong 
as they are, they would be in ſome danger of, up- 


on a great and ſudden Stretch and Contortion, if 


they were dry, &c. See more to this Purpoſe in 


| the Treatiſe fore quoted, p. 183. 


That whereas the Breaſt is encompaſs d with 

Ribs, the Belly is left free, that it might give way 
| to the motion of the Midriff in Reſpiration, and 
do the neceſſary Reception of Meat and Drink, 
as 


\ 
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as alſo for the convenient bending of the Body, 
and in Females for that extraordinary Extenſion 
that is requiſite in the time of their Pregnancy, 


That the Lungs ſhould be made up of ſuch 
innumerable Air-pipes and Veſicles, interwoven 
with Blood-Veſſels, in order to purify, ferment, 
or ſupply the ſanguineous Maſs with Nitro-zria 
Particles, which ruſh in by their elaſtick Power 
upon the muſcular Extenſion of the Thorax, and 

ſo feed the vital Flame and Spirits; for upon ob- 
ſtructing this Communication all is preſently ex- 
tinct, no Circulation, no Motion, no Heat, not 
any Sign of Lite remains, 


That the Stomach ſhould be membranous, and 
capable of Dilatation and Contraction, according 
to the Quantity of Meat contain'd in it; that it 
ſhould be ſituate under the Liver, which by its 
Heat might cheriſh it, and contribute to Con- 
coction; that it ſhould be endu'd with an acid 
or glandulous Ferment, or ſome corruptive Qua- 
lity, for ſo ſpeedy a Diſſolution of the Meat and 
Preparation of Chyle; that after Concoction it 
ſhould have an Ability of contracting itſelf, and 
turning out the Meat. 


That the Guts ſliould immediately receive 


it from the Phylorus, farther elaborate, pre- 
pare 
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re and ſeparate it, driving by their periſtaltick 
Motion the Chyle into the Lacteals, and the ex- 
crementitious Parts to the Podex, from whence 
there is no Regreſs, unleſs when the Valve of the 
Colon is torn and relax'd. But for the curious 
Structure of theſe Parts fee more in Kerkringius, 
Gliſſon, Willis, and Preyer. 


That the Bladder ſhould be made of a mem- 
branous Subſtance, and fo extremely dilatable, 
for receiving and containing the Urine till oppor- 
tunity of emptying it ; that it ſhould have Shuts 
for the Ends of the Ureters, fo artificially con- 
triv d as to give the Urine free Entrance, but to 
ſtop all Paſſage backward, ſo that they will not 
tranſmit the Wind, tho' it be ſtrongly blown and 
forc'd in, 


That the Liver ſhould continually ſeparate 
the Choler from the Blood, and empty it into the 


is lnteſtines, where there is good Uſe for it, not | 
- only to provoke Dejection, but alſo to attenuate 
d the Chyle, and render it ſo ſubtile and fluid as to 
enter in at the Orifices of the lacteous Veins, | 
d : 
it That in the Kidneys there ſhould be ſuch innu- i 
4 merable little Siphons or Tubes, conveying the | 

urinous Particles to the Pelves and Ureters, firſt | 

| diſcover'd by Bellini, and illuſtrated by Malpighi; | 

that indeed all the Glands of the Body ſhould be 0 
e © Congeries of various Sorts of Veſſels cur'd, cir- 


cumgyrated and complicated together, whereby 
they give the Blood time to ſtop and ſeparate 
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thro the Pores of the capillary Veſſels into the 
ſecretory ones, which afterwards all exonerate 
themſelves into one common Dudus ; as may be 
ſeen in the Works of Dr. Wharton, Graaf, Bar 
tholine, Rudback, Bilſius, Malpighi, Nuck, and 
others. That the Glands ſhould ſeparate ſuch 
Variety of Humours, all difterent in Colour, 
Taſte, Smell, and other Qualities, 


Finally, That all the Bones, and all the Muſ. 
cles, and all the Veſſels of the Body, ſhould be ſo 
admirably contriv'd, and adapted, and compact- 
ed eee ag for their ſeveral Motions and Uſes, 
and that moſt geometrically, according to the 
ſtricteſt Rules of Mechanicks ; that if in the whole 
Body you change the Figure, Situation and Con- 
junction but of one Part, if you diminiſh or in- 
creaſe the Bulk and Magnitude; in fine, if you 
endeavour any Innovation or Alteration, you mart 
and ſpoil inſtead of mending; how can all theſe 
things put together but beget Wonder and Aſto- 
niſhment? 

In the Muſcles alone there ſeems to be more 
Geometry than in all the artificial Engines in the 
World; and therefore the different Motions of 
Animals are a Subject fit only for the great Ma- 
thematicians to handle, amongſt whom Szen, 
Dr. Coon, and above all, Alphonſo Borelli have 
made their Eſſays towards it. 

That under one Skin there ſhould be ſuch in- 
finite Variety of Parts, variouſly mingled, hard 
with ſoft, fluid with fix'd, folid with hollow, 


thoſe in Reſt with thoſe with Motion ; pe 
wit 


e e 
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with Cavities, as Morteſſes to receive, others with 
Tenons to fit thoſe Cavities, all theſe fo pack d 
and thruſt ſo cloſe together, that there is no un- 
neceſſary Vacuity in the whole Body, and yet fo 
far from claſhing or interfering one with another, 
or hindring each others Motions, that they do all 
friendly conſpire, all help and aſſiſt mutually one 
the other, all concur in one general End and De- 
ſign, the Good and Preſervation of the whole, are 
certainly Arguments and Effects of infinite Wiſ- 
dom and Council; fo that he muſt needs be worſe 
than mad, that can find in his Heart to imagine 
all theſe to be caſual and fortuitous, or not pro- 
vided and deſign'd by a moſt wiſe and intelligent 
Cauſe. | 

Every Part is cloath'd, join'd together and cor- 
roborated by Membranes, which upon ſeveral 
Occaſions (as Extravaſations of Humours, Com- 
preſſions or Obſtruftions of Veſſels) are capable 


| of a prodigious Extenſion, as we ee in the Hy- 
datides of the Female Teſticles or Ovaries, in hy- 


dropical Tumors of the Lymphedutts, of the Scro- 
tum or Peritonæum, out of the laſt of which a- 


| lone twenty, and even forty Gallons of Water 


have been drawn by a Paracenteſis, or Tapping; 


for which we have the undoubted Authoriry of 
* Tulpius, Meekren, Pechlin, Blaſius, and other 
medical Writers. What vaſt Sacks and Bags are 
| neceſſary to contain ſuch a Collection of Water, 
which ſeems to iſſue from the Lympbæducts, either 
dilacerated or obſtructed, and exonerating them- 
ſelves into the Foldings, or between the Dupli- 
 Catures of the Membranes ? Thoſe 
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Thoſe Parts which one would think were of 
little Uſe in the Body, ſerving chiefly to fill up 
empty 2 as the Fat, if examin'd ſtrictiy, 
will be found very beneficial and ſerviceable to it, 
1. To cheriſh and keep it warm, by hindring the 
Evaporation of the hot Steams of Blood; 2 
Cloaths keep us warm in Winter, by reflecting 
and doubling the Heat. 2. To nouriſh and main. 
tain the Body for ſome time when Food is want- 
ing, ſerving as Fuel to preſerve and continue the 
natural Heat of Blood, which requires an oily or 
ſulphurous Pabulum as well as Fire. Hence upon 
long Abſtinence and Faſting the Body grows lean, 
Hence alſo ſome Beaſts, as the Marmotto, or Mus 
Alpinus, a Creature as big or bigger than a Rabbe, 
which abſconds all Winter, doth (as Hildanus tells 
ns) live upon its own Fat; for in the Autumn, 
when it ſhuts itſelf up in its Hole (which it digs 
with its Feet like a Rabbet, making a Neſt with 
Hay or Straw to lodge itſelf warm) it is very fat; 
[ Hildanus took out above a Pound and a half o 
Fat between the Skin and Muſcles, and a Pound 
out of the Abdomen] but on the contrary, in the 
Spring-time, when it comes forth again, very lean, 
as the Hunters experience in thoſe they then take, 
3. The internal Fat ſerves for the Defence and 


Security of the Veſſels, that they might lie ſoft, 


and be ſafely convey'd in their Paſſage, wherefore 
it is eſpecially gather'd about them. 


By what Pores, or Paſſages, or Veſſels, the Fat 


18 ſeparated from the Blood when it is Fon 
an 
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f and again abſorb'd into it when it is deficient, is 
a Matter of curious Enquiry, and worthy to be 
induſtriouſly ſought out by the moſt ſagacious 
l and dextrous Anatomiſts. The Veſſels whereinto 


eit is receiv'd, and wherein contain'd, are by the 
Microſcope detected to be Bladders, and thoſe 
» W doubtleſs perforated and pervious one into ano- 


. W ther; and tho' for the exceſſive Subtilty and 
. Thinneſs they appear not in a lean Body, yet 


« W fcem to have been primitively form'd and provi- 
zded by Nature to receive the Fat upon Occaſion. 
n Why the Fat is collected chiefly about ſome par- 
. ticular Parts and Veſſels, and not others; as for 
Example, the Reins and the Caul, I eaſily con- 
„ſent with Galen and others the Reaſon to be, the 
's chberiſhing and keeping warm of thoſe Parts upon 
WW which ſuch Veſſels are ſpread; ſo the Caul ſerves 
for the warming the lower Belly, like an Apron 
dor piece of woollen Cloth. Hence a certain Gla- 
t; diator, whoſe Caul Galen cut out, was ſo liable 
to ſuffer from the Cold, that he was conſtrain'd 
d WM to keep his Belly conſtantly cover'd with Wool; 
i for the Inteſtines containing a great deal of Food, 
n, there to undergo its laſt Concoction, and no Veſ- 
. W {cls of Blood penetrating it and flowing thro' it 
d to keep it warm, they had need be defended from 
t, the Injuries of the external Air by outward Co- 


e verings. Why there ſhould be ſuch copious Fat 
> 2ather'd about the Reins to incloſe them, is not 

| loealy to diſcern, but ſurely there is a great and 

» conſtant Heat requir'd there, for the Separation 

„ ef the Urine from the Blood, the conſtant Sepa- 
bi B ration 
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ration and Excretion whereof is neceſſary for the 
Preſervation of Life; and we ſee if the Blood be 
in any degree chil'd, the Secretion of Urine is in 
a great meaſure ſtopt, and the Serum caſt upon 
the Glandules of rhe Mouth and Throat ; and if 
the Blood be extraordinarily heated by Exerciſe 
or otherwiſe, it caſts off its Serum plentifully by 
Sweat, which may be effected by the ſwift Mo- 
tion of the Blood thro! the Glandules of the Skin, 
were its plentiful Streams being ſtrengthen'd 
a d conſtipated into a Liquor, force their Way 
th-o' thoſe Emunctories, which at other Times 
tranſmit only inſenſible Vapours. Some ſuch 
Effects may be wrought upon the Blood by the 
Heat of the Kidneys. Certain it is that the Hu- 
mours excern'd by Sweat and Urine are near 
a-kin, if ot the ſame; and therefore it is worthy 
the Conſideration, whether there might not be 
ſome Uſe made of ſweating in a Suppreſſion of 
Urine, But I digreſs too far. 


J ſhall only add to this Particular, that becauſc 
the Deſign of Nature in collecting Fat in theſe 
Places is for the fore-mention'd Uſe, it hath for 
the effecting thereof fitted the Veſſels there with 
Prres or Paſſages proper for the Separation and 
Tranſmiſſion of it. 


I ſhould now proceed to treat of the Gener:- 
tion and Formation of the Fætus in the Womb, 
but that is a Subject too difficult for me to han- 
dle, the Body of Man and other 3 

orm 
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form'd in the dark Receſſes of the Matrix, or, as 
the P/a/mi/t phraſes it, Eſal. cxxxix. 14. made in 


ſecret, and curiouſly wrought in the loweſt Parts of 


the Earth. This Work is ſo admirable and un- 
accountable, that neither the Atheiſts nor me- 
chanical Philoſophers have attempted to declare 
the Manner and Procels of it, but have (as I no- 
ted before) very cautiouſly and prudently broke 
off their Syſteins of Natural Philoſophy here, and 
left this Point untouch'd ; and thoſe Accounts 
which ſome of them have attempted to give of 
the Formation of a few of the Parts, are ſo ex- 
ceſſively abſurd and ridiculaus, that they need no 
other Confutation than ha, ha, be. And I have 
already farther ſhewn, that to me it ſeems im- 
poſſible that Matter divided into as minute and 
ſubtle Parts as you will or can imagine, and thoſe 
moved according to what Catholick Laws ſoever 
can be deviſed, ſhould without the Prefidency and 
Direction of ſome intelligent Agent, by the mere 
Agitation of a gentle Heat, run itſelf into ſuch a 
curious Machine as the Body of Man is. 


Let muſt it be confeſs'd that the Seed of Ani- 
mals is admirably qualified to be faſhion'd and 
torm'd by the Plaftick Nature into an organical 
Body, containing the Principles or component 
Particles of all the ſeveral homogeneous Parts 
thereof ; for indeed every Part of the Body ſeems 
to club and contribute to the Seed, elſe why 
ſhould Parents that are born blind or deaf, or that 
want a Finger or any other Part, or have one ſu- 


U 4 perfluous, 
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erfluous, ſometimes generate Children that have 
the ſame Defects or Imperfections; and yet 
(which is wonderful) nothing of the Body gr 
groſſer Matter of the Seed comes near the firſt 
Principle of the Fætus, or in fome ſo much a 
enters the Womb, but only ſome contagious Va. 
pour or ſubtle Efluviums thereof, which ſeems to 
animate the Gemma or Cicatricula of the Egg 
contain'd in the Female Ovary before it paſſes 
thro' the Tubes or Cornua into the Uterus. How 
far the Animalculcs obſerv'd in the Sced of Males 
may contribute to Generation, I leave to the more 
fagacious Philoſophers to enquire, and ſhall here 
content myſelt with referring the Reader to the 
feveral Letters publiſh'd by Mr. Lewenhoek, 


But to what ſhall we attribute the Fætus its 
Likeneſs to the Parents, or omitting them, to 
the precedent Progenitors; as I have obſerv'd, 
ſome Parents that have been both black hair'd, 
to have generated moſt red hair'd Children , be- 
cauſe their Anceſto:s Hair hath been of that Co- 
lour ? Or why are Twins ſo often extremely a- 
like? Whether this is owing to the Efficient, or 
to the Matter ? 


Thoſe Efiuvia we ſpake of in the Male Seed, 
as ſubtile as they are, yet have they a great, if not 
the greateſt Stroke in Generation, as is clearly 
demonſtrable in a Mule, which doth more re- 
ſemble the Male Parent, that is, the Aſs, than the 
Female, or Horſe, But now, why ſuch diffe- 

rent 
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rent Secies ſhould not only mingle together, but 
alſo generate an Animal, and yet that that hybri- 
dous Production ſhould not again generate, and 
ſo a new Race be carry'd on, but Nature ſhould 
ſtop here, and proceed no farther, is to me a 
Myilery, and unaccountable. 


One thing relating to Generation I cannot 
omit ; that is, the Conſtruction of a Sett of tem- 
porary Parts (like Scaffolds in a Building) to ſerve 
a preſent End, which are afterwards laid aſide, 
afford a ſtrong Argument of Council and Deſign. 
Now for the Uſe of the Young during its Inclo- 
ſure in the Womb there are ſeveral Parts form'd, 
as the Membranes inveloping it, call'd the Scan- 
dines, the umbilical Veſſels, one Vein, and two 
Arteries; the Urachus, to convey the Urine out 
of the Bladder, and the Placenta Uterina ; part 
whereof fall away at the Birth, as the Secundines 
and Placenta; others degenerate into Ligaments, 
as the Urachus, and part of the umbilical Vein ; 


beſides which, becauſe the Fætus during its abode 


in the Womb hath no Uſe of Reſpiration by the 
Lungs, the Blood doth not all, I may fay, not 
the greateſt Part of it, low thro' them, but there 
are two Paſſages or Channels contriv'd, one call'd 
the Foramen Ovale, by which part of the Blood 
brought by the Vena Cava paſſeth immediately 
into the left Ventricle of the Heart, without 
entring the Right at all; the other is a large ar- 
terial Channel paſſing from the pulmonary Arte- 
ry immediately into the Aorta, or great Artery, 

which 
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which likewiſe derives part of the Blood thither, 
without running at all into the Lungs; theſe 
two are clos'd up ſoon after the Child is born, 
when it breathes no more (as I may ſo ſay) by the 
Placenta Uterina, but Reſpiration by the Lung 
is needful for it. It is here to be noted, that tho 
the Lungs be form'd fo ſoon as the other Parts 
yet during the Abode of the Fætus in the Womb 
they lie by as uſeleſs. In like manner I have ob. 
ſerved, that in ruminating Creatures the three 
foremoſt Stomachs, not only during the Conti. 
nuance of the Young in the Womb, but ſo lon 

as it is fed with Milk, are unemploy'd and uſclet, 
tlie Milk paſſing immediately into the fourth. 


Another Obſervation I ſhall add concerning 
Generation, which is of ſome Moment, becaule 
it takes away ſome Conceſſions of Naturaliſts that 
give Countenance to the Atheiſts fictitious and i- 
diculous Account of the firſt Production of Man- 
kind and other Animals, vis. That all Sorts of 
Inſects, yea, and ſome Quadrupeds too, as Frogs 
and Mice, are produc'd ſpontaneouſly. My Ob- 
ſervation and Athrmation is, that there is no ſuch 
thing in nature as equivocal or ſpontaneous Ge- 
neration, but that all Animals, as well ſmall as 
great, not excluding the vileſt and moſt contemp- 
tible Inſet, are generated by animal Parents of 
the ſame Speczes with themſelves; that noble 
Talian Virtuoſo Franciſco Redi having experi- 
mented, that no putrity'd Fleſh (which one 
would think were the moſt likely of any thing 

WII. 
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will of itſelf, if all Inſects be carefully kept from 


it, produce any. The ſame Experiment I remem- - 
ber Dr. Wilkins, late Biſhop of Cheſter, told me 
had been made by ſome of the Royal Society. No 
Inſtance againſt this Opinion doth ſo much puz- 
zle me as Worms bred in the Inteſtines of Man 
and other Animals. But ſeeing the round Worms 
do manifeſtly generate, and probably the other 
Kinds too, it is likely they come originally from 


| Seed, which, how it was brought into the Guts, 


may afterwards poſſibly be diſcover'd. Moreover, 
am inclinable to believe that all Plants too, 


that themſelves produce Seed ( which are all but 


ſome very imperfe& ones, which ſcarce deſerve 


the Name of Plants) come of Seed themſelves. 


For the great Naturaliſt Malpigbus, to make 
Experiment whether Earth would of itſelf put 
forth Plants, took ſome purpoſely digg'd out of 
a deep place and put it into a Glaſs Veſſel, the 
top whereof he cover'd with Silk many times 
doubled, and ſtrain'd over it, which would ad- 
mit the Water and Air to paſs thro', but exclude 
the leaſt Seed that might be wafted by the wind ; 
the Event was, that no Plant at all ſprang up in 
it, Nor need we wonder how in a Ditch, Bank, 
or Graſs-plat newly digg'd, or in the Fen-Banks 
in the Je of Ely, Muſtard ſhould abundantly 
ſpring up, where in the Memory of Man none 
hath been known to grow ; for it might come of 
Seed which had lain there more than a Man's 
Age, ſome of the Antients mentioning ſome Seeds 
that retain their Fecundity forty Years; and I 
have 
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have found ini a Paper receiv'd from a Friend, but 
whom J have forgotten, that Melon- Seeds after 
thirty Years are beſt for raiſing of Melons. As for 
the Muſtard that ſprung up in the Ve of Ely, tho 
there had never been any in that Country, yet 
might it have been brought down in the Channels 
by the Floods, and fo being thrown up the Banks 
together with the Earth, might germinate and 
grow there. 


And indeed a ſpontaneous Generation of Ani- 
mals and Plants, upon due Examination, will be 
found to be nothing leſs than a Creation of them; 
for after the Matter was made, and the Sea and 
dry Land ſeparated, how is the Creation of Plants 
and Animals deſcrib'd, but by a commanding, 
that is, effectually cauſing the Waters and Earth 
to produce their ſeveral Kinds without any Seed? 
Now Creation being the Work of Omnipotency, 
and incommunicable to any Creature, it muſt be 
beyond the Power of Nature or natural Agents 
to produce Things after that manner. And as for 
God Almighty, he is ſaid to have reſted from his 
Work of Creation after the ſeventh Day. But if 
there be any ſpontaneous Generation, there was 
nothing done at the Creation but what is daily 
done; for the Earth and Water produc'd Animals 
then without Seed, and ſo they do ſtill. 


Becauſe ſome, I underſtand, have been offend- 
ed at my confident Denial of all ſpontaneous Ge- 
neration, accounting it too bold and r 

I ſhal 
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I ſhall a little enlarge upon it, and give my Rea- 


ſons, in order to their Satisfaction. 


Firſt, Then I fay, ſuch a ſpontaneous Gene- 
ration ſeems to me to be nothing leſs than a Crea- 
tion; for Creation being not only a Production 
of a thing out of nothing, but alſo out of indiſ- 
pos d Matter, as may be clearly inferr'd from the 
Scripture, and 1s agreed by all Divines, this ſpon- 
taneous Generation being ſuch a Production, 
wherein doth it differ from Creation ? Or what 
did God Almighty do at the firſt Creation of Ani- 
mals and Plants more than what (if this be true) 
we ſee every Day done? To me, I muſt confeſs, 
it ſeems almoſt demonſtrable, that whatever Agent 
can introduce a Form into indiſpos'd Matter, or 
diſpoſe the Matter in an Inſtant, muſt be ſuperior 
to any natural one, not to ſay omnipotent. 


Secondly, Thoſe who have with the greateſt 
Diligence and Application conlider'd and ſearch'd 
into this Matter, as thoſe eminent Virtuoſi, Mar- 
tellus Malpighius, Franciſcus Redi, Fobn Swam- 
merdam, Lewenhoek, and many others, are una- 
nimouſly of this Opinion, ſave that Franciſcus 
Redi would except ſuch Inſects as are bred in 
Galls, and ſome other Excreſcences of Plants. 
Now their Authority weighs more with me than 
the general Vogue, or the concurrent Suftrages 
of a thouſand others, who never examin'd the 
thing fo carefully and circumſpectly as they have 

done, 
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done, but run away with the Cry of the com- 
mon Herd of Philoſophers. 


Firſt of all, Dr. Swammerdam, who hath been, 
to the beſt Purpoſe of any Man I know of, bu- 
ſy'd in ſearching out and obſerving the Nature of 
all Inſects in general; all in general, I fay, for as 
to one particular Inſect, to wit, the Silk- Worm, 
I muſt except Signior Malpighi; and to one 
Genus of them, to wit, Spiders, Dr. Lifter, in 
his general Hiſtory of Inſects, written in Low 
Dutch, and tranſlated into French, p. 47. hath 
theſe Words, Nous diſons qu'il ne ſe fait dans toute 
la nature aucune generation par accident, &c. We 
affirm that there is not in all Nature any accidental 
[or ſpontaneous] Generation, but all come by Propa- 
gation ; wherein Chance hath not the leaſt Part or 
Intereſt. And in þ. 159. ſpeaking of the Gene- 
ration of Inſects out of Plants, in Contradiction 
I tuppoſe to Signior Redi, he faith, Nous croyons 
abſolument, &c. Wie do abſolutely believe that it is 
not poſſible to prove by Experience that any Inſects 
are engender'd out of Plants ; but on the contrary, 
we are very well inform'd and aſfſur'd, that theſe 
little Animals are not ſhut up in or inclosd there 
for any other reaſon than to draw thence their Nou- 
riſhment, It is true indeed, that by a certain, 
conſtant, and immutable Order of Nature, we 
ſee many Sorts of Inſects affix d to particular 
Spectes of Plants and Fruits, to which the reſpe- 
ctive Kinds faſten themſelves as it were by In- 

ſtinct; 
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ſtinct; but we are to know that they all come of 
the Seed of Animalcules of their own Kind, that 
were before laid there; for theſe Inſects do thiruſt 
their Seed or Eggs ſo deep into the Plants, that 
they come to be afterwards as it were united 
with them, and the Aperture or Orifice by which 
they enter'd quite clos'd up and obliterated, the 
Eggs being batch'd and nouriſh'd within, We 
have often found the Eggs of Inſects ſo deeply 
ſunk into the tender Buds of Trees, that without 
hurting of them it was impoſſible to draw them 
cat, Many Inſtances he produces in ſeveral Sorts 
of Inſects making their way into Plants, which, 
tho' they be well worth the reading, are too long 
to tranſcribe, 


Secondly, That great and ſagacious Naturaliſt, 
and moſt accurate Examiner of theſe Things, 
Signior Malpigbi, in his Treatiſe of Gall, under 
which Name he comprehends all preternatural 
and morboſe Tumours and Excreſcences of 
Plants, doth demonſtrate in particular, that all 
ſuch Warts, Tumours and Excreſcencies, where 
any Inſects are found, are excited or rais'd up ei- 
ther by ſome venenoſe Liquor, which together 
with their Eggs ſuch Inſects ſhed upon the Leaves, 
or Buds, or Fruits of Plants, or boring with their 
Terebræ, inſtil into the very Pulp of ſuch Buds or 
Fruits; or by the contagious Vapour of the very 
Eggs themſelves, producing a Mortification or 
dideration in the Parts of Plants on which they 
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are laid; or laſtly, by the Grubs or Maggots 
hatch'd of the Eggs laid there, making their way 
with their Teeth into the Buds, Leaves or Fruit, 
or even the Wood itſelf of ſuch Plants on which 


their Eggs were laid. So that at the laſt he con- 


cludes: Erunt itaque Gallæ & reliqui planta- 
rum tumores morboſe@ excreſcentiæ, vi depofiti avi 
a turbata plantarum compage, & wittato humo- 
rum motu excitate, quibus incluſa ova & ani- 
malcula velut in utero foventur & augentur, domec 


manifeſtatis firmatiſque propriis partibus, 2 


exoriantur novam exoptantia auram. We con- 
clude therefore that Galls, and other Tumors 9, 


Plants, are nothing elſe but morboſe Excreſcences, 


rait d up by the Force of the Eggs there laid, di- 


flurbing the Vegetation and Temper of the Plants, 
and perverting the Motion of their Humours and 
Juices; wherein the inclosd Eggs and Animal- 
cules are cheriſb d, nouriſhd, and augmented, till 
their proper Parts being neat} explicated, 
and harden'd, or ſtrengtben d, they are as it were 
new born, affecting to come forth into the open 
Air. In the ſame Treatiſe he deſcribes the hol- 
low Inſtrument (Terebra he calls it, and we 
may Engliſh it Piercer) wherewith,-many Flies 
are provided, proceeding from the Womb, 
with which they perforate the Teguments of 
Leaves, Fruits, or Buds, and through the Hol- 
low of it inject their Eggs into the Holes, or 
Wounds which they have made, where in pro- 
ceſs of Time they are hatch'd and . 

This 
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This he beheld one of theſe Inſects doing with 
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being of a lower Form or Order of Being, ſhould 
produce Animals; for either they muſt do it out 
of indiſpos d Matter, and then ſuch Production 
would amount to a Creation, or elſe they muſt 
prepare a fit Matter, which is to act beyond their 
Strength, there being requir'd to the Preparation 
of the Sperm of Animals a great Apparatus of 
Veſſels, and many Secretions, Concoctions, Re- 
flections, Digeſtions and Circulations of the Mat- 
ter, before it can be rectify d and exalted into ſo 
noble a Liquor; and beſides, there muſt be. an 
Egg too; for we know ex ovo oma; to the Per- 
fection whereof there are as many Veſſels and as 
long a Proceſs requir'd. Now in Plants there are 


X no 


his own Eyes in the Bud of an Oak; the man- } '® 
ner whereof he deſcribes, p. 47. which I ſhall not þ | 4 
tranſcribe, only take notice, that when he had 5 14. 
taken off the Inſect he found in the Leaf very lit- bi |. 
tle and diaphanous Eggs, exactly like to thoſe 1 1 
which yet remain'd in the Tubes of the Fly's 1 
Womb. He adds farther, that it is probable that 1 
there may be Eggs hidden in divers Parts of 1 40 1 
Plants, whereof no Footſtep doth outwardly ap- 1 \mY 
pear, but the Plant remains as entire and thrives 1 
as well as if there were no Inſect there; nay, that We. | 
ſome may be hidden and cheriſh'd in dry Places 279 
not wanting any Humour to feed them) as in 1 
Sear-Wood, yea, in Earthen Veſſels, and Marbles 4 $4 
themſelves. | Wu be 
Indeed to me it ſeems unreaſonable that Plants, 44 ; 
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no ſuch Veſſels, and conſequently no ſuch Pre- 
paration of Eggs or Sperm, which are the neceſ- 
{ary Principles of Animals. 


Thirdly, That worthy Author of our own 
Country, I mean Dr. Liſter, in his Notes upon 
Geodartius Inſect. Numb. 16. Pp. 47. hath theſe 
Words: Non enim inducor ut credam, hoc, vel ali- 
ud quodvis Animal; modo quodam ſpontaneo e Planta 
product, & alii cauſe cuicunqueè originem ſuuam de- 
bere quam Parenti Animali; 1. e. I cannot be per- 
ſuaded or induc d to believe, that this, or any other 
Animal, is (or can be) produc'dout of a Plant in a 
ſpontaneous manner, or deth owe its Original to any 
other Cauſe whatever, than an Animal Parent of its 
own Kind, And in his third Note upon Inj. 
Numb. 49. theſe : Quoad ſpontaneam Erucæ hujus 
alurumgue 1nſeetorum generationem, pro parte ne- 
gativa jam ſententtam meam tradidi, &c. As to the 
ſpontaneous Generatien of this Eruca, and other In- 
fects, I have already deliver d my Opinion for the 
Negative. This is moſt certain, that theſe Coſſi are 
produc'd of Eggs laid by Animal Parents: It is al- 
fo altke clear, that theſe diminutive Caterpillars are 
able by degrees to pierce or bore their way into a 
Tree; which very ſmall Holes, after they are fully 
enter d, do fgerchance grow together, and quite diſ 
appear, at leaſt become jo ſmall, that they are not to 
ge diſcern d, unleſs by Lynceus's Eyes. Add more- 
over, that perchance they undergo no Transforma- 
tion, but continue under the Vizard of [Eruce} 
Caterpillars for many Years, which doth very well 
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accord with my Obſervations. Moreover, that this 
Caterpillar [Eruca] is propagated by Animal Pa- 
rents, to wit, Butterflies, after the common Origi- 
nation of all Caterpillars. In all this I fully con- 
ſent with the Doctor, only crave Leave to differ 


in his attributing to them the Name of Co 


which were accounted by the Antients a deli- 
cate Morſel, and fed for the Table; for I take 


thoſe to have been the Hexapods, from which 


the greater Sort of Beetles come; for that that 
Sort of Hexapods are at this Day eaten in our 
American Plantations, as I am inform'd by my 
good Friend Dr. Hans Shane, who alſo preſented 
me with a Glaſs of them preſervd in Spirit of 

Wine. | 
Having lately had an Opportunity more curi- 
ouſly to view and examine the great Fleſh-co- 
lour'd, thin hair'd, Engliſb Caterpillar (which is 
ſo like that ſent me by Dr. Shane, that it differs 
little but in Magnitude, which may be owing to 
the Climate) I obſerv'd that it had a Power of 
drawing its eight hind Legs or Stumps ſo far up 
in its Body that they did altogether diſappear, ſo 
that the Creature ſeem'd to want them, and of 
thruſting them out again at pleaſure; whereupon 
I conjectur'd, that that Inſect of Jamaica ſent 
me by the Doctor (which I took to be the C us 
or Hexapod, previous to ſome large Beetle) had 
likewiſe the ſame Power of drawing up its hind 
Legs, ſo that tho' to appearance it wanted them, 
yet really it did not ſo, but had only drawn them 
up and hid them in its Body when it was im- 
Wk mers'd 
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mers d in the Spirit of Wine, and conſequently 
was not the Hexapod of a Beetle, but an Eruca, 


like to, or indeed ſpecifically the ſame with that 


of our own Country 


by me obſerv'd ; and being 


eaten at this Day by the Inhabitants of Famaica, | 


is in all likelihood the ſame with the Cof/us of the 
antient Romans, which was fed for the Table, as 


Pliny aſſures us; eſpecially if we conſider, that 


Dr. Lifter found this Eruca in the Body of an 


Oak newly cut down and ſaw'd in pieces; on 
which Tree Pliny ſaith they feed. Thus much 


1 thought fit to add to Dr. Liſter, and do the 


Truth right, by retracting my former Conjecture 


concerning the Caſſi. 


3. My third Argument againſt ſpontaneous | 
Generation is, becauſe there are no Arguments or 
Experiments which the Patrons of it do or can 
produce which do clearly evince it. For the ge- 


neral and vulgar Opinian, that the Heads of Chil- 


dren, or the Bodies of thoſe that do not change | 


their Linnen, but wear that which is ſweaty and | 
ſordid, breeds Lice; or that Cheeſe of itſelf breeds 


Mites or Maggots ; I deny, and look upon it as a 


great Error and Miſtake; and do affirm, that all 


ſuch Creatures are bred of Eggs laid in ſuch ſor- 
did Places by ſome wandring Louſe, or Mite, or 
Maggot ; for ſuch Places being moſt proper for 
the hatching and excluſion of their Eggs, and 
for the Maintenance of their Young, Nature hath 
endu'd them with a wonderful Acuteneſs of 
Scent and Sagacity, whereby they can, tho far 
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diſtant, find out and make towards them; and 
eren Lice and Mites themſelves, as ſlow as they 
ſem to be, can, to my Knowledge, in no long 


time march a conſiderable way to find out a con- 


venient Harbour for themſelves. 


Here, by the by, I cannot but look upon the 
ſtrange Inſtin& of this noiſome and troubleſome 
Creature a Louſe, of ſearching out foul and naſty 
Clothes to harbour and breed in, as an Effect of 
Divine Providence, deſign'd to deter Men and 
Women from Sluttiſhneſs and Sordidneſs, and to 
proveke them to Cleanlineſs and Neatneſs. God 
himſelf hateth Uncleanlineſs, and turns away 
from it, as appears by Deut. xxiii. 12, 13, 14. 
But if God requires and is pleas'd with bodily 
Cleanlineſs, much more is he fo with the Pure- 
neſs of the Mind. Bleſſed are the pure in Heart, 
for they ſhall ſee God, Matth. v. 10. 


As for the Generation of Inſects out of putrid 
Matter, the Experiments of Franciſcus Redi, and 
ſome of our own Virtugſi, give me ſufficient rea- 
ſon to reject it. I did but juſt now mention the 
quick Scent that Inſects have, and the great Sa- 
gacity in finding out a proper and convenient 
Harbour or Matrix to cheruh and hatch their 
Eggs and feed their Young ; they are ſo acted and 
directed by Nature, as to caſt their Eggs in fuch 
Places as are moſt accommodated for the Exclu- 
hon of their Young, and where there is Food 
ready for them as ſoon as they be hatch'd; nay, 
it is a very hard matter to keep off ſuch Inſects 
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from ſhedding their Seed in ſuch proper Places. 
Indeed if an Inſect may be thus equivocally genera- 
ted, why not ſometimes a Bird, a Quadruped, a Man, 
or even an Univerſe? Or, why no new Species of 
Animals now and then? As my learned Friend 
Dr. Tancred Robinſon very well argues in hi 
Letters; for there is as much Art ſhewn in the For. 


mation of thoſe as of theſe. 


A fourth and moſt effectual Argument againſt 
ſpontaneous Generation 1s, that there are no new 


Species produc'd, which would certainly now | 


and then, nay, very often happen were there any 


ſuch thing; for in ſuch pretended Generations, 
the generant or active Principle is ſuppos d to be 


the Sun, which being an inanimate Body, cannot 


act otherwiſe than by his Heat, which Heat can 
only put the Particles of the paſſive Principle into | 


motion; the paſſive Principle is putrid Matter, 


the Particles whereof cannot be conceiv'd to dif- 
fer in any thing but Figure, Magnitude and Gra- 
vity; now the Heat putting theſe Particles in mo- } 


tion, may indeed gather together thoſe which are 
homogeneous, or of the ſame nature, and ſepa- 
rate thoſe that are heterogeneous, or of a diffe- 


rent, but that it ſhould ſo ſituate, place and con- 


nect them as we ſee in the Bodies of Animals, is 


altogether inconceivable ; which if it could, yet 


that jt ſhould always run them into ſuch a Ma- 
chine as is already extant, and not often into ſome 
new-faſhion'd one, ſuch as was never ſeen before, 
no Reaſon can be aſſign'd or imagin'd. This the 


Epicuream Poet Lucretius was fo ſenſible of, 4 
c 
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he ſaw a neceſſity of granting Seeds or Principles 
to determine the Species. For (ſaith he) if all 
Sorts of Principles could be rind. or 


—Fulgo ſieri portenta videres, 
Semrferas Mi, num ſpecies exiſtere, & altos 
Interdum ramos egignt corpore vivo; 
Multaque connecti terreſtria membra marinis ; 
Tum flammam retro ſpirantes ore chimeras 
Paſcere naturam per terras omniparentets 
Ryorum ml fiert manifeſtum eſt, omnia quando 
Seminibiis certis, certa genetrice, creata 
Conſervare genus creſcentia poſſe Videmus, &c. 


That is, Thence would rife 
Vaſt Monſters, Nature's great Abſurdities; 
Something half Beaſt, half Man, and fome would 
Tall Trees above, and Animals belno, (grow 
Some join d of F. 5 and Beaſts, and every where 
Frightful Chimæra's breathing Flames appear. 
But fince we ſee no ſuch, and Things ariſe 
From certain Seeds, of certain Shape and Size, 
And keep their Ki nd as the y increaſe and grow, 
There's ſome fix d Reaſon why it ſhould be jo. 


The raining of Frogs, and their Generation in 
the Clouds, tho' it may be atteſted by many and 
great Authors, I look upon as utterly falſe and 
ridiculous ; it ſeems to me no more likely that 
Frogs ſhould be engender'd in the Clouds, than 
Spaniſh Gennets begotten by the Wind, for that 
ach good Authors too; and he that can ſwallow 
the raining of Frogs, hath made a fair Step to- 
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wards believing that it may rain Calves alſo, for 
we read that one fell out of the Clouds in Avicer's 
Time; nor do they much help the matter, who 
ſay, that thoſe Frogs that appear ſometimes in 
great Multitudes after a Shower, are not indeed 


engender'd in the Clouds, but coagulated of a 
certain fort of Duſt commix'd and fermented 


with Rain- water; to which Hypotheſis Fromon- 
dus adheres, 


But let us a little conſider the Generation of 
Frogs in a natural way. 1. There are two difte- 
rent Sexes, which muſt concur to their Genera- 
tion. 2. There is in both a great Apparatus of 
ſpermatick Veſſels, wherein the nobler and more 
ſpirituous Part of the Blood is by many Dige- 
ſtions, Concoctions, Reflections and Circulations 
exalted into that generous Liquor we call Sperm; 
and likewiſe for the preparing of the Eggs. 3. 
There muſt be a Copulation of the Sexes, which 
I rather mention becauſe it is the moſt remarka- 
ble in this that ever I obſerv d in any Animal; for 
they continue in complexu venereo at leaſt a Month 
indefinitely, the Male all that while reſting on 
the Back of the Female, clipping and embracing 
her with his Legs about the Neck and Body, and 
holding her ſo faſt, that if you take him out of 
the Water he will rather bear her whole Weight 
than let her go; this I obſerv'd in a Couple kept 
on purpoſe in a Veſſel of Water by my learned 
and worthy Friend Mr. John Nid, Fellow of 
Trinity-College, long ſince deceas d; after this the 
Srawn mult be caſt into Water, where the Eggs 

lie 
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lie in the midſt of a copious Jelly, which ſerves 
them for their firſt Nouriſhment for a conſidera- 
ble while; and at laſt the Reſult of all is not a 
perfect Frog, but a Tadpole, without any Feet, 
and having a long Tail to ſwim withal; in which 
Form it continues a long time, till the Limbs be 
grown out and the Tail fallen away, before it 
arrives at the Perfection of a Frog. 


Now if Frogs can be generated ſpontaneouſly 
in the Clouds out of Vapour, or upon the Earth 
out of Duſt and Rain-water, what needs all this 
a-do ? To what purpoſe is there ſuch an Appara- 
tus of Veſſels for the Elaboration of the Sperm 
and Eggs? ſuch a tedious Proceſs of Generation 
and Nutrition? This is but an idle Pomp; the 
Sun (for he is ſuppos'd to be the equivocal Gene- 
rant or Efficient by theſe Philoſophers) could 
have diſpatch'd the Buſineſs in a Trice ; give him 
but a little Vapour, or a little dry Duſt and Rain- 
water, he will produce you a quick Frog, nay, 
a whole Army of them, perfectly form'd, and fit 
for all the Functions of Life, in three Minutes, 
nay, in the hundredth Part of one Minute, elſe 
muſt ſome of thoſe Frogs that were generated in 
the Clouds fall down half form'd and imperfect, 


which I never heard they did; and the Proceſs of 


Generation have been obſerv'd in the Production 
of Frogs out of Duſt and Rain-water, which no 
Man ever pretended to mark or diſcern. But 
that there can be no Frogs generated in the 
Clouds, may further be made appear, 1. From 
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the extreme Cold of the middle Region of the 
Air, where the Vapours are turn'd into Clouds, 
which is not at all propitious to Generation ; for 
did not ſo great Men as Ariſtatle and Eraſmus 
report it, I could hardly be induc'd to believe 


that there could be one Speczes. of Inſects genera. | 


ted in Snow, 2. Becauſe if there were any Ani. 


mals engender'd in the Clouds, they muſt needs 
be maim'd and daſh'd in pieces by the Fall, at | 
leaſt ſuch as fell in the High-ways and upon the 
Roofs of Houſes ; whereas we read not of any | 
ſuch broken or imperfect Frogs found any where, | 
This laſt Argument was ſufficient to drive off the 
learned Fromondus from the Belief of their Gene- 
ration in the Clouds; but the Matter of Fact he 
takes for granted, I mean the ſpontaneous Gene- | 
ration of Frogs out of Duſt and Rain-water, from 
an Obſervation or Experiment of his own at the 
Gates of Tournay in Flanders, to the Sight of 


which Spectacle he called his Friends who were 
there preſent, that they might admire it with 
him. A ſudden Shower (faith he) falling upon the 
very dry Duſt, there ſuddenly appeared ſuch an Ar- 
my of little Frogs, leaping about every where upon 
the dry Land, that there was almoſt nothing elſe to 
be ſeen ; they were alſo of one Magnitude and Co- 
lour ; neither did it appear out of what lurking 
Places [Latibula] o many Myriads could creep out, 
and ſuddenly diſcover themſelves upon the dry and 
duſty Soil, which they hate. But ſaving the Reve- 
rence due to fo greata Man, I doubt not but they 
did all creep out of their Holes and Coverts, bays 
vite 
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vited by the agreeable Vapour of the Rain- water; 
this, however unlikely it may ſeem, is a thouſand 
times more probable than their inſtantaneous and 
undiſcernible Generation ont of a little dry Duſt 
and Rain-water, which alſo cannot have any 
time to mix and ferment together, which is the 
Hypotheſis he adheres to; nay, I affirm, that it is 
not at all improbable; for he that ſhall walk out 
in Summer Nights, when it begins to grow dark, 
may obſerve ſuch a Multitude of great Toads and 
Frogs crawling about in the High-ways, Paths 
and Avenues to Houſes, Yards, and Walks of 
Gardens and Orchards, that he will wonder 
whence they came, or where they lurk'd all the 
Winter and all the Day-time, for that then it is a 
rare thing to find one, 


To which add, that in ſuch Frogs as we are 
ſpeaking of, Monſieur Perault hath upon Diſſe- 
ction often found the Stomach full of Meat, and 
the Inteſtines of Excrement ; whence he juſt! 
concludes, * that they were not then firſt form'd, 
but only appear'd of a ſudden; which is no 
* great Wonder, fince upon a Shower after a 
* Drought, Earth-Worms and Land- Snails in- 
* numerable come out of their lurking Places in 
** like manner.” 
In Confirmation of what I have here written 
againſt the ſpontaneous Generation of Frogs, ei- 
ther in the Clouds ont of Vapour, or on the Earth , 
out of Duſt and Rain-water commix'd, endea- 

vouring 
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8 5 P 
vouring to prove by Force of Argument that there 


is no ſuch thing, I have lately received from my 
learned and ingenious Friend Mr. William Der- 
ham, Rector of Upminſter, near Rumford in Eſſex, 
a Relation parallel to that of Fromondus, concern- 
ing the ſudden Appearance of a vaſt Number of 
Frogs, after a Shower or two of Rain, marching 
croſs a ſandy Way, that before the Rain was very 
duſty ; and giving an Account where, in all like- 
lihood, they were generated by Animal Parents 
of their own Kind, and whence they did proceed. 
The whole Narrative I ſhall give the Reader in 
his own Words. 


Some Years ago, as Twas riding forth one After- 
noon in Berks, I happen d upon a prodigious Multi- 
tude creeping croſs the Way; it was a ſandy Soil, 
and the Way had been full of Duſt, by reaſon of a 
dry Seaſon that then was ; but an hour or two be- 
fore a refreſhing fragrant Shower or two of Rain 
had laid the Duft ; whereupon what I had heard or 
read of the raining of Frogs, immediately came to 
my Thoughts, as it eaſily might do, there being pro- 
bably as good Reaſon then for me, as I believe any 
ever had before, to conclude that theſe came from the 
Clouds, or were inſtantaneouſly generated ; but being 
prepoſſeſſed with the contrary Opinion, viz. that 
there was no equivocal Generation, I was very cu- 
rious in enquiring whence this vaſt Colony might pro- 
bably come; and upon ſearching I found two or three 
Acres of Land covered with this black Regiment, 
and that they all marched the ſame Way towards 

lame 
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fome Woods, Ditches, and fuch like cool Places in 
their Front, and from large Ponds in their Rear; 
I trac'd them backwards, even to the very fide of 


one of the Ponds ; theſe Ponds in ſpawning-time al- Bo 
ways us'd to abound much with Frogs, whoſe croak- Dit 1 
ing I have heard at a considerable diſtance; and a 4-7 


great deal of Spawn I have found there. 


From theſe Circumſtances I concluded that this 
vaſt Colony was bred in thoſe Ponds, from whence- 
ward they fteer'd their Courſe; that after their In- 
cubation (if I may ſo call it) or hatching by the Sun, 
and their having paſs'd their Tadpole State, they 
had hd (till that time of their Migration) in the 
Waters, or rather on the Shore, among the Flags, 
Ruſhes, and long Graſs ; but now being invited out 
by the refreſhing Showers, then newly fallen, which 
made the Earth cool and moiſt for their March, that 
they left their old Latibula, where perhaps they had 
devour'd all their proper Food, and were now 11 
purſuit of Food, or a more conventent Habitation. 


This I think not only reaſonable to be concluded, 
but withal fo eaſy to have been diſceover'd by an in- 
guifitive Obſerver, who in former Times met with 
the like Appearance, that I cannot but admire that 
ſuch ſagacious Philgſophers as Ariſtotle, Pliny, and 
many others fince, ſhould ever imagine Frogs to fall 
from the Clouds, or be any way inſtantaneouſly or 
ſpontaneouſly generated, eſpecially conſidering how 
openly they act their Cuition, produce Spawn, this 
Spawn Tadpoles, and Tadpoles Frogs. 

Nether 
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Neither in Frogs only but alſo in many other 
Creatures, as Lice, Fleſh-Flies, Silk-Worms, and 
other Papilio's, an uniform regular Generation was 
very obvious; which is an Argument to me of a 
ſtrange Prepoſſe/ſion of Fancy in the Ages ſince Ari- 
ſtotle, not to ſay of Careleſſneſs and Sloth. So far 
Mr. Derham. | 


In the like manner doubtleſs Fromondus, had he 
made a diligent Search, might have found out 
the Place where thoſe Myriads of Frogs, obſerv'd 
by him about the Gates of Tournay, were gene- 

rated, and whence they did proceed, 


As for the Worms and other Animals bred in 
the Inteſtines of Man and Beaſt, I have declar'd 
myſelf not to be ſatisfy'd of the Ways and Means 
how their Seeds come to be convey'd into thoſe 
Places, but yet that their Generation is analo- 
gous to that of other Creatures of thoſe Kinds; 
I doubt not; the Conſtancy to their Speczes, their 
exact Agreement and perpetual Similitude in the 
Shape and Figure of their Bodies and all the Parts, 
their Conſiſtence, Temper, Motion, and other 
Accidents, are to me little leſs than a Demonſtra- 
tion that they are not Effects of Chance, but 
the Products of a ſettled and ſpermatick Princi- 
ple; Iam at preſent, till better inform'd, of opi- 
nion that their Eggs are ſwallow'd with the Meat 
we eat; and I am the rather induc'd to think fo, 
becauſe Children in their firſt Infancy, and as 

long 
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long as they are conſtantly confin'd to a Milk 
Diet, are ſeldom troubled with them. 


After this was written I receiv'd a Letter from 
my often remember'd ingenious Friend Dr. Tan- 
cred Robinſon referring to this Matter, part where- 
of I ſhall tranſcribe, as being very pertinent, in- 
ſtructive, and conſonant to my own Thoughts. 
I think it may be prov'd, that the vaſt Variety of 
Worms found in almoſt all the Parts of different 
Animals, as well terreſtrial as aquatick, are taken 
into their reſpettive Bodies by Meats and Drinks, 
and there either lie flill for ſome time, or elſe grow 
and alter by change of Place and Food not ſpecifi- 
cally, but accidentally, in Magnitude, Colour, Fi- 
gure of ſome Parts, or the like.| We know as yet 
but little of the numerous Inſects bred in Water, er 
indeed of thoſe in Roots, Leaves, Buds, Flowers, 
Fruits and Seeds, which we are continually feoal- 
Hing, and theſe too all vary according to Climate 
[that is, the ſame Species of Roots, Leaves, &c. do 
in different Climates produce many different Species 
of Inſects, tho ſome there be common to all.] The long 
flender Worms, as ſmall as Hairs, that breed be- 
tween the Skin and the Fleſh in the T/le of Ormuz, 
and in India, which are generally twiſted out upon 
Sticks or Rowlers, and often break in the Operation, 
are without doubt taken in by the Water they drink 
in thoſe Regions, as I could prove by many and good 
Experiments had I Time. They who have Leiſure 
may find them in the Colloctians of Voyages and 
Travels, eſpecially in Mynfieur Thevenot. By this 
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Explication we may give a better Account of the 
Vomiting-up of Tadpoles, Snails, and other Ani- 
mals, recorded in medical Hiſtories, than by any 
Hypotheſis of equivocal Generation. As to Insect. 
found in ſtinking Fleſh or rotten Vegetables, I could 
never obſerve or find any of them different from thoſe 
Pareni-Inſects which hover about or feed upon ſuch 
Bodies. 


If any ſhall object the infinite Multitudes of | 


Animalcules diſcover'd in Pepper-Water, and 
deſire an Account of their Generation; to him I 
ſhall ſay, that it is probable that ſome few of 
theſe Animals may be floating in all Waters, and 
that finding the Particles of Pepper ſwimming in 
the Water, very proper for the cheriſhing and ex- 
cluding of their Eggs, by reaſon of their Heat, or 
ſome other unknown and ſpecifick Quality, they 
may faſten their Eggs to them, and ſo there may 
be a ſudden Breed of infinite Swarms of them; 
but theſe being not to be diſcern'd by the moſt 
piercing and Lyncean Sight without the Aſſiſtance 
of a Microſcope, I leave the Manner of their 
Generation to future Diſcovery, 


No leſs difficult is it to give an Account of 
the Original of ſuch Inſects as are found, and 
ſeem to be bred in the Bodies of others of 


different Kinds. Out of the Sides and Back of 


the moſt common Caterpillar, which feeds 
upon Cabbage, Cole-wort, and Turnep- 
| Leaves, 
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Leaves, which we have deſcrib'd in the Catalogue 
of Cambridge Plants, we have ſeen creep out ſmall 
Maggots to the Number ſometimes of Threeſcore 
or more, which fo ſoon as ever they came forth 
began to weave themſelves filken Caſes of a yel- 
low ſhining Colour, wherein they chang'd, and 
after ſome time came out thence in the Form of 
ſmall Flies with four Wings; for a full Deſcrip- 
tion and Hiſtory whereof I ſhall refer the Reader 
to the fore-mention'd Catalogue. The like I have 
alſo obſerv'd in other Caterpillars of a different 
Kind, which have produc'd no leſſer Number of 
Maggots, that in like manner immediately made 
themſelves up in Caſes. Others, inſtead of chang- 
ing into Aurelia's, as in the uſual Proceſs of Na- 
ture they ought to do, have turn'd into one, two, 
or three, or more Fleſh-Fly-Caſes, at leaſt con- 
tain'd ſuch Caſes within them, out of which after 
a while were excluded Fleſh-Flies. Other Cater- 
pillars, as that call'd the þ/i#ary Magget, found 
in the dry Heads of Teaſel, by a dubious Meta- 
morphofis, ſometimes chang'd into the Aurelia of 
a Butterfly, ſometimes into a Fly-Caſe. You'll 
ſay, how comes this to paſs ? Muſt we not here 
neceſſarily have recourſe to a ſpontaneous Gene- 
ration? I anſwer, No; the moſt that can be in- 
ferr'd from hence is, a Tranſmutation of Species; 
one Inſe& may, inſtead of generating another of 
its own Kind, beget one or more of a different. 
But I can by no means grant this; I do believe 
that theſe Flies do either caſt their Eggs upon the 


very Bodies of the fore-mention'd Caterpillars, 
or 
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or upon the Leaves on which they feed, all in a 


String; which there hatching, eat their way into 


the Body, where they are nouriſh'd till they be 
come to their full Growth; or it may be the Fly 
may with the hollow and ſharp Tube of her 
Womb punch and perforate the very Skin of the 
Eruca, and caſt her Eggs into its Body; ſo the 
Tchneumon will convey her Eggs into Caterpillars, 


The Diſcovery of the Manner of the Genera- 
tion of theſe Sorts of Inſects I earneſtly recom- 
mend to all ingenious Naturaliſts as a Matter of 
great moment ; for if this Point be but clear'd, 
and it be demonſtrated that all Creatures are ge- 
nerated univocally by Parents of their own Kind, 
and that there is no ſuch thing as ſpontaneous 
Generation in the World, one main Prop and 
Support of Atheiſm is taken away, and their 
ſtrongeſt Hold demoliſh'd ; they cannot then ex- 
emplify their fooliſh Hypotheſis of the Generation 
of Man and other Animals at firſt by the like of 
Frogs and Inſects at this preſent Day, 


It will be farther objected, that there have live 
Toads been found in the midſt of Timber Trees, 
nay, of Stones when they have been ſawn aſunder. 


To this I anſwer, That I am not fully fatisfy'd 
of the Matter of Fact; I am fo well acquainted 
with the Credulity of the Vulgar, and the Delight 
they, and rhany of the better Sort too, have in 
telling of Wonders and ſtrange things, that I _ 
| ve 
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have a thing well atteſted before I can give a firm 


Since the writing hereof the Truth of theſe 
Relations, of live Toads found in the midſt of 
Stones, hath been confirm'd to me by ſufficient 
and credible Eye-witneſſes, who have ſeen them 
taken out; ſo that there is no doubt of the Mat- 
ter of Fact. | 


But yet, ſuppoſe it be true, it may be account- 
ed for; thoſe Animals when young. and little 
finding in the Stone ſome ſmall Hole reaching to 
the middle of it, might, as their nature is, creep 
into it, as a fit Latibulum for the Winter, and 
grow there too big to return back by the Paſſage 
by which they enter'd, and fo continue impri- 
ſon'd therein for many Years, a little Air, by rea- 
ſon of the Coldneſs of the Creature, and its lying 
torpid there, ſufficing it for Reſpiration; and the 
Humour of the Stone, by reaſon it lay immove- 
able, and ſpent not, for Nouriſhment; and I do 
believe that if thoſe who found ſuch Toads had 
diligently ſearch'd, they might have diſcover'd 
and trac'd the way whereby they enter'd in, or 
ſome Footſteps of it; or elſe there might fall 
down into the lapideous Matter, before it was 
concrete into a Stone, ſome ſmall Toad (or ſome 
Toad-Spawn) which being not able to extricate 
itfelf and get out again, might remain there im- 
priſon'd till the Matter about it were condens'd 
and compacted into a Stone; but however it 
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came there, I dare confidently affirm it was not 


there ſpontaneouſly generated; for elſe either 


there was ſuch a Cavity in the Stone before the 
Toad was generated, which is altogether impro- 
bable, and gratis dictum, aſſerted without any 
ground; or the Toad was generated in the ſolid 
Stone, which is more unlikely than the other, in 
that the ſoft Body of ſo ſmall a Creature ſhould 
extend itſelf in ſuch a Priſon, and overcome the 
Strength and Refiſtance of ſuch a great and pon- 
derous Maſs of ſolid Stone. | 


And whereas the Aſſertors of equivocal Gene- 


ration were wont to pretend the Imperfection of | 


theſe Animals as a ground to facilitate the Belief 
of their ſpontaneous Generation, I do affirm that 
they are as perfect in their Kind, and as much 
Art ſhewn in the Formation of them as of the 
greateſt, nay, more too in the Judgment of that 


# Lib. 11. 
Cap. 2. 


* Pliny. In magnis fiquidem cor po- 
ribus (faith he) aut cert? majoribus 
Facilis officina ſequact materia fuit ; in his tam par- 
vis atque tam nullis, que ratio, quanta vis, quam 
inextricabilis perfectio? In the greater Bodies the 
Forge was eaſy, the Matter being ductil and ſe- 
quacious, obedient to the Hand and Stroke of 
the Artificer, apt to be drawn, form'd or mould- 
ed into ſuch Shapes and Machines even by clum- 
ſy Fingers; but in the Formation of theſe, ſuch 
diminutive Things, ſuch Nothings, what Cun- 
ning and Curioſity ! what Force and Strength 
Was 


great Wit and natural Hiſtorian | 
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| was requiſite, there being in them ſuch inextri- 
cable Perfection 


To what Proofs or Examples of ſpontaneous 
Generation may be brought from Inſects bred in 
the Fruits 'or Excreſcences of Plants, I have al- 
ready made anſwer in my ſecond Particular, 
which contains the Teſtimonies of our beſt mo- 
dern Naturaliſts concerning theſe Things. 


In my Denial of the ſpontaneous Generation 


of Plants, Tam not ſo confident and peremptory, 
but yet there are the ſame Objections and Argu- 
ments againſt it as againſt that of Animals, v7z, 
becauſe it would be a Production out of indiſ- 
pos'd Matter, and conſequently a Creation ; or 
if it be ſaid there is diſpos d Matter, prepar'd by 
tht Earth, or Sun, the Heat, or whatever other 
Agent you can aſſign; I reply, this is to make a 
thing act beyond its Strength, that is, an inferior 


Nature, which had nothing of Life in it, to pre- 


pare Matter for a ſuperior, which hath ſome de- 
gree of Life, and for the Preparation of which it 
hath no convenient Veſſels or Inſtruments; it it 
could do fo, what need of all that Apparatus of 
Veſſels, Preparation of Seed, and, as I alſo ſup- 
poſe, Diſtinction of Maſculine and Feminine that 
we ſee in Plants? I demand farther, whether any 
of the Patrons of ſpontaneous Generation in 
Plants did ever ſee any Herbs or Trees, except 
thoſe of the Graſs-Leav'd Tribe, come up with- 
out two Seed-Leaves ? which if they never did or 

EE Of could, 
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could, it is to me a great Argument that they 
came all of Seed, there being no Reaſon elſe wh 
they ſhould at firſt produce two Seed-Leaves dif. 
ferent from the ſubſequent ; and if all theſe Spe. | 
cies (which are far the greateſt Number) come 
from Seed, there is not the leaſt Reaſon to think 
that any of the reſt come up ſpontaneouſly ; and 
this, with what I have written before, may ſuf. 
fice concerning this Point, 


Whereas I have often written in many Places 
that ſuch and ſuch Plants are ſpontaneous, or 
come up ſpontaneouſly, I mean no more by that 
Expreſſion, but that they were not planted or 
ſown there induſtriouſly by Man, 


Having ſpoken of the Body of Man, and the 
Uſes of its ſeveral Parts and Members, I ſhall add 
ſome other Obſervations, giving an Account of 
the particular Structure, Actions and Uſes of ſome 
Parts, either common to whole Kinds of Animals, 
or proper to ſome particular Species, different from 
thoſe of Man, and of the Reaſon of ſome In- 
ſtincts and Actions of Brutes. 


Firſt of all, the Manner of Reſpiration, and 
the Organs ſerving thereto in various Animals, 
are accommodated to their Temper of Body, and 
their Place and Manner of Living; of which I 
have obſerv'd in more perfect Animals three Dif- 
ferences, 


7. The 
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1. The hotter Animals, which require abun- 
dance of Spirits for their various Motions and 
Exerciſes, are provided with Lungs, which inde- 
finitely draw in and expel the Air alternately, 
without Intermiſſion, and have a Heart furniſh'd 
with two Ventricles; becauſe to maintain the 
Blood in that degree of Heat which is requiſite to 
the Performance of the Actions of all the Muſcles, 
there is abundance of Air neceſſary. I ſhall not 


now take notice of the Difference that is between 


the Lungs of Quadrupeds and Birds, how the 
one are fix'd and immoveable, the other looſe 
and moveable; the one perforated, tranſmitting 
the Air into large Bladders, the other incloſed 
with a Membrane, 


It is here worth the notice taking, that many 
Animals of this Kind, both Birds and Quadru- 
ds, will endure and bear up againſt the extream- 
eſt,Rigor of Cold that our Country is expos'd 
to ; Horſe, Kine, and Sheep, as I have experienc'd, 
will lie abroad in the open Air upon the cold 
Ground during our long Winter-Nights, in the 
ſharpeſt and ſevereſt Froſts that ever happen'd 
with us, without any Harm or Prejudice at all ; 
whereas one would think, that at leaſt the Extre- 
mities of their Members ſhould be bitten, benum- 
med and mortified thereby. Conſidering with 
myſelf by what Means they were enabled to do 
this, and to abide and reſiſt the Cold, it occurr'd 
to my Thoughts, that the Extremities of their 
4 Toes 
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Toes were fenc'd with Hoofs, which in good 
meaſure ſecured them ; but the main thing was, 
that the Cold is, as it were, its own Antidote; 
for the Air being fully charg'd and fated with ni- 
trous, or ſome other ſort of Particles (which are 
the-great Efficients of Cold, and no leſs alfo the 
Pabulum of Fire) when inſpired, doth by means 
of them cauſe a great Accenſion and Heat in the 
Blood (as we ſee Fuel burns raſhly in ſuch Wea. 
ther) and ſo enable it to reſiſt the Impreſſions of 
the Cold for ſo ſhort a time as its more nimble 
Circulation expoſes it thereto, before it comes to 
another heating. From hence may an Account 
be giyen why the Inhabitants of hot Countries 
may endure longer Faſting and Hunger than 
thoſe of colder ; and thoſe ſeemingly prodigious, 
and to us ſcarce credible Stories, of the Faſtings 
and Abſtinence of the Egyptian Monks, be ren- 
der'd probable, | 


2. Other Animals, which are of a colder Tem- 
per, and made to endure a long Inedia or faſting, 
and tolie in their Holes almoſt torpid all Winter, 
as all kinds of Serpents and Lizards, have indeed 
Lungs, but do not inceſſantly breathe, or when 
they have drawn in the Air, neceſſarily expire it 
again, but can retain it at their Pleaſure, and live 
without Reſpiration whole Days together, as was 
long ſince experimented by Sir Thomas Brown, 
M. D. in a Frog ty'd by the Foot under Water 
for that purpoſe by him. This Order of Crea- 
tures have but one Ventricle in their Hearts, * 

the 
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the whole Blood doth not fo often circulate thro 
the Lungs as it doth thro' the reſt of the Body; 
this manner of breathing is ſufficient to maintain 
in them that degree of Heat which is ſuitable to 
their Nature and Manner of living ; for to our 
Touch they are always cold, even in Summer- 
time, and therefore ſome will then put Snakes 
into their Boſom to cool them. 


3. Fiſhes, which were to live and converſe 
always in a cold Element, the Water, and there- 
fore were to have a Temper not excelling in 
Heat, becauſe otherwiſe the conſtant immediate 
Contact of the Water (unleſs ſome extraordinary 
Proviſion were made) could not have been ſup- 
ported by them, that they might not be neceſſi- 
tated continually to be coming up to the top of 
the Water to draw in the Air, and for many other 
Reaſons that might be alledged, perform their 
Reſpiration under Water by the Gills, by which 


they can receive no more Air than is diſpers'd in 


the Pores of the Water, which is ſufficient to 
preſerve their Bodies in that Temper of Heat that 
is ſuitable to their Nature and the Place wherein 
they live; theſe alſo have but one Ventricle in 
their Hearts. 


But now tho' this be thus, the Great and moſt 
Wiſe GOD, as it were purpoſely to demonſtrate 
that he is not by any Condition or Quality of 
Place neceſſarily determined go one Manner of 


Reſpiration, or one Temper of Body in Fiſhes, 
he 
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he hath endu'd the Bodies of ſome of that Tribe 
of aquatick Creatures with Lungs like viviparous 
Quadrupeds, and two Ventricles of the Heart, 
and an Ability of breathing like them, by draw 
ing in and letting out the open Air, ſo contrivin 
their Bodies as to maintain in the midſt of the 
cold Water a degree of Heat anſwerable to that 
of the fore-mention'd Quadrupeds, 


Another remarkable thing relating to Reſpira- 
tion is, the keeping the Hole or Paſſage between 
the Arteria Venoſa and Vena Cava, call'd Foramen 
ovale, open in ſome amphibious Quadrupeds, v/z. 
the Phoca, or Vitulus Marinus, call'd in Engliſb, 
Sea-Calf and Seal; and, as is generally held, the 
Beaver too. We have already given the Reaſon of 
the twofold Communication of the great Blood- 
Veſſels in the. Fætus or Young ſo long as it con- 
tinues in the Womb; the one between the two 
Veins entring the Heart, by a Hole or Window ; 
the other berween the two Arteries, by an arterial 
Channel extended from the pulmonary Artery to 

the Aorta, or great Artery ; which was, in brief, 
to divert the Blood from the Lungs. The ſame 
reaſon for keeping open this Foramen ovale there 
is in theſe amphibious Creatures. For, 1. The 
Lungs probably being not extended, but emptied 
of Air when they abide long under Water, and 
flaccid, it is not eaſy for the whole Blood every 
Circulation to make its Way thro' them. 2. To 
maintain that degree of Heat and Motion in the 


Blood as is ſufficient for them while they are 1 
er 
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der Water, there is not ſo much Air requir'd as 
is when they are above, the Blood then moving 
but gently, as doth that of the Fætus in the 
Womb. 

Farther in reference to Reſpiration, it is ob- 
ſerv'd by the Pariſian Academiſts, that ſome am- 
phibious Quadrupeds, particularly the Sea-Calf 
or Seal, hath his Epiglottis extraordinarily large 
in proportion to other Animals, it extending half 
an Inch in length beyond the G/ttis, to cover it. 
I believe the Beaver hath the like Epiglottis, ex- 
actly cloſing the Larynx or Glottis, and hindring 
all Influx of Water; becauſe in one diſſected by 
Wepferus, that ſuffocated itſelf in the Water, 
there was not a Drop of Water found in the 
Lungs; it is probable (ſay they) that this is done 
more exactly to cloſe the Entrance of the Aſpera 
Arteria, or Wind-pipe, when the Animal eats his 
Prey at the bottom of the Sea, and to hinder the 
Water from running into his Lungs. An Ele- 
phant (as is obſerv'd by Dr. Moulins, I think, in 
the Anatomy of that Creature) hath no Ep:g/ott:s 
at all, there being no danger of any thing falling 
into their Lungs from eating or drinking, ſeeing 
there is no Communication between the Oeſopba- 
gus and it; for he thus deſcribes the Oeſophagus or 
Gullet: The Tongue of this Creature (faith he) 
had this peculiar in it, that the Paſſage to the 
Ventricle was thro' it, for there was a Hole near 
the Root of it, and exactly in the middle of that 
Part, which Hole was the beginning of the Oe/o- 
pbagus; there was no Communication * 

this 
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this and the Paſſage into the Lungs, contrary to 
what we may obſerve in Men, in all Quadru 

and Fowl, that ever I had Opportunity to diſſect; 
for the Membrana pituitaria anterior reach'd to 
the very Root of the Tongue, below the Oz. 
phagus, and ſo quite ſtopt the Paſſage of the Air 
into the Mouth. But tho' there be no danger of 
Meat or Drink falling into the Lungs, yet were 
they not ſufficiently ſecur'd from ſmall Animals 
creeping in there ; for though, to ſupply in ſome 
meaſure the want of an Epiglottis, by leſſening 
the Ghttrs, there grew to the outſide of the Car- 
tilages call'd Arytenoides, another capable of mo- 
tion up and down, by the help of ſome Muſcles 
that were implanted in it, ſtrong on both ſides of 
the Aſpera Arteria, but on the under- ſide, oppo- 
ſite to that of the Oeſophagus, very limber, want- 
ing about two Inches and a half of coming round 
the aforeſaid Cartilages on the upper- ſide, or the 
next to the Oeſophagus; yet did not this Cartilage 
fo ſhut up the way againſt them, but that even a 
Mouſe creeping up his Proboſcis might get into 


his Lungs, and fo ſtifle him: whence we may 


gueſs at the reaſon why the Elephant is afraid of a 
Mouſe ; and therefore to avoid this Danger, this 
Creature (the Elephant, which this Author de- 
{crib'd) was obſerv'd always when he ſlept to 
keep his Trunk {Proboſcis) ſo cloſe to the Ground 
that nothing but Air could get in between them ; 
this is a ſtrange Sagacity and Providence in this 
Animal, or elſe an admirable Inſtinct. 


Again, 
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Again, the Pariſian Academiſts obſerve of the 
Sea Tortoiſe, that the Cleft of the Glottis was ſtrait 
and cloſe; which exact Incloſure I do rather be- 
lieve is to prevent the Water from entring into 
the Windpipe when the Tortoiſes are under 
Water, than to aſſiſt the Effect of the Compreſ- 
ſion of the Air in the Lungs, as they would have 
it; for they make the main reaſon of Reſpiration 
and Uſe of the Lungs, in this Creature to be, to 
take in and retain Air, by the Compreſſion and 
Dilatation whereof, made by the Muſcles, it can 
raiſe or ſink itſelf in the Water, as need requires; 
tho I do not exclude this. But if this be the 
main Uſe of the Lungs and Reſpiration in this 
Animal, what is it in Land Animals, which have 
a like Conformation of Lungs and manner of Re- 
ſpiration, as the Camelion, Serpents, and Lizards? 


But before I diſmiſs the Tortoiſe, I ſhall add 
two notable Obſervations concerning him, bor- 
row'd of the ſaid French Accademi/ts, which ſeem 
to argue ſomething of Reaſon in him, and more 
than a bare. Inſtinct. The firſt is in the Land 
Tortoiſe; and it is his manner of turning himſelf, 
and getting upon his Feet again when he is caſt 
upon his Back, which they deſcribe in theſe 
Words: At the great Aperture of the Shell before, 
there was at the top a rais d Border, to grant more 
liberty to the Neck and Head, for lifting themſelves 
upwards ; and this Infletion of the Neck is of great 
Uſe to the Tortoiſes, for it ſerves them to turn again 

when 
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when they are upon their Backs ; and their Induſtry 
upon this Account is very admirable. We have ob- 
ferv'd in a living Tortoiſe, that being turn d upon 
its Back, and not being able to make uſe of its Paws 
for the returning of itſelf, becauſe they could but 
only bend towards the Belly, it could help itſelf only 
by its Neck and Head, which it turn'd ſometimes 
on one fide, ſometimes on the other, by puſhing a- 
gainſt the Ground, to rock itſelf as in a Cradle, ty 


find out the fide towards which the Inequality of the 


Ground might more eafily permit it to rowl its 
Shell; for when it had found it, it made all its 
Endeavours on that fide. 


The ſecond is in the Sea Tortoiſe, as follows, 
Ariſtotle and Pliny have remark'd, that when 
Tortoiſes have been a long time upon the Water 
during a Calm, it happens that their Shell being 
dry'd in the Sun, they are eafily taken by the 
Fiſhermen, by reaſon they cannot plunge into 
the Water nimbly enough, being become too 
light ; this ſhews what Equality there ought to 
be in their Æguilibrium, ſeeing ſo little a Change 
as this, which may happen by the ſole drying of 
the Shell, is capable of making it uſeleſs. This 
Eaſineſs to be taken at ſuch a time, theſe Aca- 
demiſts do not refer merely to the Lightneſs of 
this Creature's Body (for he could eaſily let Air 
enough out of his Lungs to render it heavier than 
the Water, and ſo enable himſelf to fink) but to 
a wonderful Sagacity and Caution of this Animal; 
for (ſay they) it is probable that the Tra 

whic 
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which is always careful to keep himſelf in this 
uilibrium, ſo as other Animals are to kee 
thernſelves on their Legs, in this Caſe, by the ſame 
Inſtinct, dares not let the Air out of his Lungs, 
to acquire a Weight which might make him ſpee- 
dily to fink, becauſe he fears that his Shell being 
wet it ſhould become ſo heavy, that he being 
ſunk to the bottom of the Water, might never 
have Power afterwards to re-aſcend ; if this ma 
be the reaſon why he expoſes himſelf to the dan- 
ger of being taken at ſuch a time, rather than he 
will deſcend ſuddenly to the bottom, it is clear 
that he is endu'd with an admirable Providence 
and Foreſight, and a Power of Argumentation. 


That Nature doth really deſign the Preſerva- 
tion and Security of the more infirm Creatures, 
by the defenſive Armour that it hath given to 
ſome of them, together with Skill to uſe it, is, I 
think, demonſtrable in the common Hedge-hog, 
or Urchin, and one Species of Tatou, or Arma- 
dillbo. The Hedge-bog hath his Back, Sides and 
Flanks thick ſet with ſtrong and ſharp Prickles, 


and beſides, by the help of a Muſcle given him 


for that purpoſe, is enabled to contract himſelf 
into a globular Figure, and ſo to withdraw, in- 
cloſe, and hide his whole Under-part, Head, 
Belly and Legs (which for the Neceſſities and 
Conveniencies of Life muſt be left deſtitute of 
this Armour) within his Covert or Thicket of 
Prickles ; ſo that Dogs, or other rapacious Crea- 
tures, cannot lay hold upon him or bite him 

without 
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without wounding their own Noſes and Mouths, 
The Muſcle whereby he is enabled to draw him- 
ſelf thus together, and gather up his whole Body 
like a Ball, the Pariſian Academi/ts deſcribe to be 
a diſtin carnoſe Muſcle, extended from the 
O//a innominata to the Ear and Noſe, runnin 
along the Back-Bone, without being faſten'd 
thereto. Olaus Borrichius, in the Danickh Tranſ- 
actions, makes it to be an almoſt circular Muſ. 
cle, embracing the Panniculus carnoſus, of a won- 
derful Fabrick, variouſly extending its Laciniæ, 
or Proceſſes, to the Feet, Tail, and Head of the 
Creature, 
The other Creature which doth thus contract 
and draw up itſelf into a globular or oval Figure 
for its Defence, is the ſecond Sort of Tatou, or Ar- 
madillb, largely deſcrib'd by Marcgrave, Lib. 6. 
cap. g. by the Name of Tatou Apara, which is co- 
ver'd on its Back and Sides with a ſtrong ſcaly 
Cruſt or Shell, of a hard or boney Subſtance, joint- 
ed like Armour, or the Scales of the Tail of a 
Lobſter, by four tranſverſe Commiſſures in the 
middle of the Body, connected by tough Mem- 
branes, When it ſleeps (as it doth for the moſt 
** in the Day- time, going forth to feed in the 
ight) or when one goes about to lay hold on it, 
gathering up its fore and hind Legs as it were to 
one Point, and drawing its Ears with its Head 
inward, and bringing its Tail to its Head by 
reaſon of the fore- mention d Commiſſures, 


Ip 
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it bends its Back ſo far till its Head comes to 
touch its hind Part, and ſo with Armour gather 
itſelf into a round Ball, the lateral Extremities 
of the Shell touching one another, and incloſing 
the Body on the Sides, and the fore and hind 
Parts coming ſo near together, that there is no- 
thing to be ſeen but the Armature of the Head 
and Tail, which, like Doors, ſhut up the Hole 
which the Shells of the Body left open; this it 

rforms by the Action of a notable Muſcle on 
each Side, of a great length, having the form of 
the Letter X, made up of many Fibres, decuſſa- 
ting one another long- ways, by the help whereof 
it can contract its Shell, and hold it contracted 
with ſuch a mighty Force, that he muſt be a 
ſtrong Man indeed that is able to open it. 


Had ſuch a Muſcle as this, and ſuch an Abl- 
lity of Contraction, been given to any Creature 
that was cover'd with ſoft Hair or Fur, there 
might have been ſome Pretence to fancy that this 
was accidental, and not deſign'd; but ſeeing there 
is not one Inſtance of this kind in Nature, it 
muſt be great Stupidity to believe it, and an Im- 
pudence to aſſert it; neither will the Atheiſts 
uſual xpno9yyeror, or Refuge, that there were in- 
deed at firſt ſuch Creatures produc d, but being ob- 
noxious to thoſe that were ſtrong and rapacious, they 
were by degrees deſtroy d, and the Race loft, here 
help them out ; becauſe ſuch a Muſcle, and Fa- 
culty of uſing it to that Purpoſe, might as likely 
have fallen to the Lot or Chance of a ſtrong and 
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generous Creature, which others dar'd not ap- 
proach to hurt, who might for his own Diſport 
have thus contracted himſelf into a Ball, of which 
Kind we find none. 


I have before mention d the Uſe aſſign d by the 
honourable Mr. Boyle, of famous Memory, lately 
deceas d, to the Periopthalmium, or nectating 
Membrane in Brutes, wherein I could not fully 
acquieſce as to ſome Quadrupeds, which were in 
no danger of having their Eyes harm'd by Buſhes 
and Prickles, or Twigs of Trees; ſince the wri- 
ting whereof J have met with a different Account 
of the Uſe of that Membrane, in the Anatomical 
Deſcription of ſeveral Creatures diſſected by the 
Royal Academy of Sciences at Paris, Engliſh d by 
Mr. Alexander P:tfield, p. 249. in the Deſcription 
of the Caſſmar. Our Opinion (ſay thoſe Aca- 
demiſts) is, that the Membrane ſerves to clean the 
Cornea, and to hinder, that by drying, it grow 
no leſs tranſparent. Man and the Ape, which 
are the ſole Animals wherein we have not found 
this Eye-lid, have not wanted this Proviſion for 
the cleanſing of their Eyes, becauſe that they have 
Hands, with which they may, by rubbing their 
Eye-lids, expreſs the Humidity which they con- 
tain, and which they let out through the Ductus 
Lachrymalis; which is known by Experience, 
when the Sight is darken'd, or when the Eyes 
ſuffer any Pain or itching ; for theſe Accidents do 
ceaſe when the Eyes are rubb'd, 


But 
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But the Diſſection has diſtinctly diſcover'd to 
us the Organs which do particularly ſerve for this 
Uſe, and which are otherwiſe in Birds than in 
Man, where the Ductus paſſes not beyond the 
Glandula Lachrymalis; for in Birds it goes be- 
yond, and penetrating above half way on the in- 
ternal Eye-lid, it is open'd underneath upon the 
Eye ; which is evidently done to ſpread a Liquor 
over the whole Cornea, when this Eye-lid paſles 
and repaſſes, as we obſerv'd it to do every Mo- 
ment, 

The Artifice and Contrivance of Nature for the 
extending and withdrawing of this Curtain of the 
Periophthalmium in Birds is admirable; but it is 
difficult ſo to expreſs it in Words as to render it 
intelligible' to the Reader; for a multitude of 
Words doth rather obſcure than illuſtrate, they 
being a Burden to the Memory, and the firſt apt 
to be forgotten before we come to the laſt ; fo 


that he that uſes many Words for the explaining 


any Subject, doth, like the Cuttle-Fiſb, hide him- 
ſelf for the moſt part in his own Ink; and in the 
Deſcription of the Figure and Manner of the Ex- 
tenſion and Contraction of this Membrane, the 
Parifian Academiſts are conſtrain d to uſe ſo ma- 
ny Words, that I am afraid few Readers Patience 


and Attention will laſt ſo long as to comprehend 


and carry it away; yet becauſe it is fo evident and 


irrefragable a Proof of Wiſdom and Deſign, I 


could not omit it; their Words are theſe: The 
Particularities of the admirable Structure of this 
Eye-lid are ſuch things'as do diſtin&ly diſcover 
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the Wiſdom of Nature among a thouſand others, 
of which we perceive not the Contrivance, be- 
cauſe we underſtand them only by the Effects, of 
which we know not the Cauſes; but we here treat 
of a Machine, all the Parts whereof are viſible, 
and which need only to be look d upon to diſco- 
ver the Reaſon of its Motion and Action. 


This internal Eye- lid in Birds is a membranous 
Part, which is extended over the Cornea when it 
is drawn upon it like a Curtain by a little Cord or 
Tendon, and which is drawn back again into the 
great Corner of the Eye, to uncover the Cornea, 
by the means of the very ſtrong Ligaments that it 
has, and which in drawing it back towards its 
Origin do fold it up; it made a Triangle when 
extended, and it had the Figure of a Creſcent 
when folded up; its Baſis (which is its Origin) 
was toward the great Corner of the Eye, at the 
edge of the great Circle, which the Sclerotica 
forms when it is flatted before, making an Angle 
with its anterior Part, that is, the Cornea, which 
is rais'd like a Hill upon it; the Bafis, which 1s 
the Part immoveable, and faſten'd to the edge of 
the Sclerotica, did take up more than a third Part 
of the Circumference of the great Circle of the 
Sclerotica ; the fide of the Triangle, which is to- 
ward the little Corner of the Eye, and is move- 
able, was reinforc'd with a Border, which ſup- 
plies the place of the Tarſus, and which is black 
in moſt Quadrupeds ; this fide of the Eye-lid is 
that which i drawn back into the Corner 2 the 

, : | ye, 
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Eye, by the Action of the Fibres of the whole 
Eye: lid, which parting from its Origin, proceed 
to join themſelves to its Tar/s. 


To extend this Eye-lid over the Cornea, there 
were two Muſcles that were ſeen, when fix were 
taken away, which ſerv'd to the Motion of the 
whole Eye; we found that the greateſt of theſe 
two Muſcles has its Origin at the very edge of the 
great Circle of the Sclerotica, towards the great 
Corner, from whence the Eye-lid takes its Ori- 
ginal; it is very fleſhy in its beginning, which is 
a large Baſis, from whence coming inſenſibly to 


contract itſelf by paſſing under the Globe of the 


Eye, like as the Eye-lid paſſes over it, it ap- 
proaches the Optick Nerve, where it produces a 
Tendon round and ſlender, fo that it paſſes thro' 
the Tendon of the other Muſcle, which ſerves for 
a Pulley, and which hinders it from preſſing the 
Optick Nerve, upon which it is bent, and makes 
an Angle, to paſs chro it to the upper Part of the 
Eye, and coming out from underneath the Eye 
to inſert itſelf at the Corner of the Membrane 
which makes the internal Eye-lid ; this ſecond 
Muſcle hath its Original at the ſame Circle of 
the Sclerotica, but oppoſite to the firſt towards 
the little Corner of the Eye, and paſſing under 
the Eye like the other, goes to meet it, and em- 


braces its Tendon, as has been declar'd. 
The Action of theſe two Muſcl ® in reſpect 
to the firſt, to draw, by the mean its Cord or 
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Tendon, the Corner of the internal Eye-lid, and 
to extend it over the Cornea; as to the ſecond 
Muſcle, its Action is, by making its Tendon to 
approach towards its Origin, to hinder the Cord 
of the firſt Muſcle, which it embraces, from 
hurting the Optick Nerve; but its principal Uſe 
is to aſſiſt the Action of the firſt Muſcle ; and it 
is herein that the Mechaniſm is marvellous in this 
Structure, which makes that theſe two Muſcles 
join'd together do draw much farther than if it 
had but one; for the Inflection of the Cord of the 
firſt Muſcle, which cauſes it to make an Angle 
on the Optick Nerve, is made only for this End; 
and a ſingle Muſcle with a ſtrait Tendon had 
been ſufficient, if it had Power to draw far 
enough; but the Tractation which muſt make 
the Eye-lid extend over the whole Cornea being 
neceſlarily great, it could not be done but by a 
very long Muſcle, and ſuch a Muſcle not being 
able to be lodg'd in the Eye all its length, there 
was no better way to r the Action of a long 
Muſcle than by that of two indifferent ones, and 
by be ding one of them to give it the greater 
Length in a little Space. Thus far the Academiſts, 
who themſelves reflecting on the Length and Ob- 
ſcurity of this Deſcription, tell us, that the In- 
ſpection of the Figure will ſerve greatly to the 
underſtanding of it, which the Novelty of the 
thing renders obſcure in itſelf, and fo I fear it 
will be to moſt Readers; howbeit, in ſuch a Work 
as this I ought not by any means, as I faid before, 
to leave out ſuch a notable Inſtance, wherein 
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Contrivance and Deſign do ſo clearly and unde- 
niably appear. 5 


The ſame Academifts, as I remember, tell us, 
that they have found by Experience that the aque- 
ous Humour of the Eye will not freeze; which 
is very admirable, ſeeing it hath the Perſpicuity 
and Fluidity of common Water, and hath not 
been taken notice of, ſo far as I have heard, to 
have any eminent Quality diſcoverable either by 
Taſte or Smell; ſo that it muſt be of ſome ſin- 
gular and æthereal Nature, and deſerves to be ex- 
amin'd and analiz'd by the curious Naturaliſts 
of our Times. 


The Providence of Nature is wonderful in a 
Camel or Dromedary, both in the Structure of his 
Body and in the Proviſion that is made for the 
Suſtenance of it ; concerning the firſt I ſhall in- 
ſtance only in the Make of his Foot, the Sole 
whereof, as the Pariſian Academiſts do obſerve, 
is flat and broad, being very fleſhy, and cover'd 
only with a thick, ſoft, and ſomewhat callous 
Skin, but very fit and proper to travel in ſandy 
Places, ſuch as are the Deſarts of Africꝶ and Aſia : 
We thought (ſay they) that this Skin was like a 
living Sole, which wore not with the Swiftneſs 
and the Continuance of the March, for which 
this Animal is almoſt indefatigable ; and it may 
be this Softneſs of the Foot, which yields and fits 
itſelf to the Ruggedneſs and Unevenneſs of the 
Roads, does render the Feet leſs capable of being 
worn than if they were more ſolid. 
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As to the ſecond, the Proviſion that is made 
for their Suſtenance in their continued Travels 
over ſandy Deſarts, the ſame Academiſts obſerve, 
that at the top of the ſecond Ventricle (for they 
are ruminant Creatures, and have ſowre Stomachs) 
there were ſeveral ſquare Holes, which were the 
Orifices af about twenty-Cavities, made like Sacks, 
plac'd between the two Membranes which do 
compoſe the Subſtance of this Ventricle ; the 
View of theſe Sacks made us to think that they 

might well be the Reſervatories, where Pliny ſays 
that Camels do a long time keep the Water, 
which they drink in great abundance when they 
meet with it, to ſupply the Wants which they 
may have thereof in the dry Deſarts wherein they 
are us'd to travel, and where it is ſaid that thoſe 
that do guide them are ſometimes forc'd, by Ex- 
tremity of Thirſt, to open their Bellies, in which 
they do find Water, 


That ſuch an Animal as this, fo patient of long 
Thirſt, ſhould be bred in ſuch droughty and 
parch'd Countries, where it is of ſuch eminent 
Uſe for travelling over thoſe dry and ſandy De- 
ſarts, where no Water is to be had ſometimes in 
two or three Days Journey, no candid and con- 
fiderate Perſon but muſt needs acknowledge to 
be an Effect of Providence and Deſign, 


Snch Animals as feed naturally upon Fleſh, 
both Quadrupeds and Birds, becauſe ſuch ** x} 
00 
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Food is high and rank, do qualify it, the one by 
ſwallowing the Hair or Fur of the Beaſts they 
prey upon, the other by devouring ſome part of 
the Feathers of the Birds they gorge themſelves 
with, not electively, but becauſe they cannot or 
will not take the Pains fully to plume them ; and 
therefore the Pariſian Academiſts do rationally re- 
fer the Death of one of the Lions whom they diſ- 
ſected, to the feeding of him with too ſucculent 
and delicate Meat; for (ſay they) we know that 
ſome time before his Death he was ſeveral Months 
without going out of his Den, and that it was 
hard to make him eat; that for this Reaſon ſome 
Remedies were preſcrib'd to him, and among 
others the eating only the Fleſh of young Ani- 
mals,and thoſe alive ; and that thoſe which look'd 
to the Beaſts of the Park of Vicennes, to make this 
Food more delicate, did uſe a Method very extra- 
ordinary ; which was, they flead Lambs alive, and 
thus made him eat ſeveral ; which at the firſt re- 
viv'd him, creating in him an Appetite, and ma- 
king him briſk ; but it is probable that this Food 
engender'd too much Blood, and which was too 
ſubtile for an Animal to whom Nature had not 
viven the Induſtry of fleaing thoſe which he eat ; 
it being credible that the Hair, Wool, Feathers, 
and Scales, which all Animals of Prey do ſwal- 
low, are a ſeaſonable and neceſſary Corrective, 
to prevent their Greedineſs from filling them- 
ſelves with too ſucculent a Food. 


Tho' I have declar'd in the beginning of this 
Work, that the Means whereby cartilaginous 
Fiſhes 
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Fiſhes raiſe and ſink themſelves in the Water, and 
reſt and abide in what Depth they pleaſe, is not 
yet certainly known, yet I ſhall propound a Con- 
jecture concerning it, which was firſt ſuggeſted to 
me by Mr. Peter Dent, late Phyſician in Cam- 
bridge, viz. that it is by the Help of Water which 
they take in and let out by two Holes in the low- 
er Part of their Abdomen or Belly, near the Vent, 
or not far off it; the Fleſh of this fort of Fiſh 
being lax and ſpongy, and nothing ſo firm, ſolid 
and weighty as that of the boney Fiſhes, and there 
being a good Quantity of Air contain'd in the 
Cavity of their Abdomen, they cannot ſink in the 
Water without letting in ſome of it by theſe Holes 
(the Orifices whereof are open'd and ſhut at plea- 
ſure by the Help of Muſcles provided for that 
purpoſe) into the hollow of their Bellies, whereby 
they preponderate the Water, and deſcend ; and 
when they would aſcend, by a Compreſſion 
wrought by the Muſcles of the Abdomen, they 
force out the Water again, or at leaſt ſo much of 
it as may ſuffice to give that degree of Levity 
they need or defire ; if it be found by Experience 
that the Bodies of theſe Fiſhes without this Bal- 
laſt would naturally float in the Water, and that 
they do really admit Water into their Bellies, 
then this Conjecture may have ſome Probability 
or Truth in it, otherwiſe not. 

Upon the Contemplation and Conſideration of 
thoſe various Ways and Contrivances which Na- 
ture (I mean the Divine Wiſdom) hath made uſe 


of 
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of for preparing the Chyle, ſeparating the nutri- 
tious Juice from the groſſer Parts of the Aliment, 
and the ſeveral Humours and Spirits from the 
Blood, I cannot but admire her great Wiſdom, 
Art, and Curioſity ; for ſhe hath not only em- 
ploy'd all thoſe Methods and Devices which Chy- 
miſts have either learned by Imitation of her, or 
invented of themſelves, for analizing of Bodies, 
ſeparating their Parts, the pure from the impure, 
and extracting their Spirits, &c. as Maceration in 
the firſt Stomach or Paunch of ruminating Crea- 
tures, and in the Craws of Birds; Comminution, 
by grinding in the Mouths of viviparous Quadru- 
peds, and in the Gizzards of Poultry ; Fermenta- 
tion in the Stomachs of moſt terreſtrial, and all 
aquatick Animals ; Expreſſion and ſqueezing in 
the Omaſus of ruminant Quadrupeds, and in the 
Inteſtines of all Creatures, by the Motion of the 
Midriff and other Muſcles of the Belly, forcing 
the Chyle out of the Fæces or Excrements into 
the lacteal Veins; Straining or Percolation by all 
the Viſcera of the Body, which are but as ſo ma- 
ny Colanders to ſeparate ſeveral Juices from the 
Blood; and laſtly, Digeſtion and Circulation in 
the ſpermatick Parts and Veſſels, and perhaps alſo 
in the Brain; I ſay, it hath not only made uſe of 
theſe Operations, but it hath quite out- done the 
Chymiſts, effecting that by a gentle Heat which 
they cannot perform without great Streſs of Fire; 
as for inſtance, in the Stomach of a Dog, prepa- 
ring a Liquor that diſſolves Bones; and in the 
Bodies of ſome Inſects, a Liquor which ſeems to 
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be as highly acid and corroſive as Oil of Vitriol 
or Spirit of Nitre, vig. that which is inſtill'd into 
the Blood when they ſting; it is an Experiment 
J have met with in ſome Books, and made myſelf, 
that if you put Blue- bottles, or other blue Flowers 
into an Ant-hill, they will preſently be ſtain' d 
with red; the Reaſon (which theſe Authors ren- 
der not) is, becauſe the Ants thruſt in their Stings 
into the Flowers, and inſtil into or drop upon 
them a ſmall Mite of their ſtinging Liquor, which 
hath the ſame Effect that Oil of Vitriol would 
have in changing their Colour, which is a ſign 
that both Liquors are of the ſame Nature. 


Caſper Bartholine hath obſerv'd, that where the 
Gullet perforates the Midriff, the carneous Fibres 
of that muſcular Part are inflected and arcuate, 
as it were a Sphincter embracing and cloſing it 


faſt, by a great Providence of Nature, leſt in the 


perpetual Motion of the Diaphragm the upper 
Orifice of the Stomach ſhould gape, and caſt out 
the Victuals as faſt as it receiv'd it ; and Peyerus 
thinks he hath obſerv'd, that in ruminating Crea- 
tures the Connection of the Gullet with the Dia- 
phragm is far ſtraiter and ſtronger than in Man 
and other Animals, to the end that there ſhould 


not be more than one Morſel forc'd out at once; 


for that external Sphincter inhibits a too great 
Dilatation of the Gullet, and doth as it were 
meaſure out the Morſels, and fit them to the 
Capacity of the Oeſophagus. 


I ſhall 
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1 ſhall conclude with a notable Relation of 
Galen's, Lib. 6. de locis effettis, cap. 6. concerning 


a Kid taken by him alive out of the Dam's Belly, 
and nouriſh'd and brought up, 
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Nature forming, faſhioning, and perfefing the 
Parts of the Body, bath jo brought it to paſi, that 
they ſhould of themſelves, without any teaching, ſet 
about and perform their proper Actions; and of this 
T once made a great Experiment, bringing up a Kid 
without ever ſeeing its Dam; for diſſecting ſome 
Goats gu with Young, to refokve ſome Queſtions 
made by Anatomiſts concerning the Oeconomy of Na- 
ture in the Formation of the Faetus in the Womb, 
and finding a brisk Embryon [ young one] I ldd 
:t from the Matrix after our uſual manner, and 
ſnatching it away before it ſaw its Dam, I brought 
it into a certain Room, having many Veſſels full, 
eme of Wine, ſome of Oil, ſome f Honey, fome of 
Mill, or ſome other Liquor; and others, not a few, 
fill d with all Sorts of Grain, as alſo with ſeveral 
Fruits, and there laid it. This Embryon ve jaw 
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firſt of all getting up on its Feet and walking, as if 


it had heard that its Legs were given it for that 
purpoſe; next ſhaking off the Slime it was beſmear'd 
with from the Womb; and moreover, thirdly, 
ſcratching its Side with one of its Feet; then we 
ſaw it ſmelling to every one of thoſe things that were 
ſet in the Room; and when it had ſinelt to them all, 
it ſupp'd up the Milk; whereupon we all for Ad- 
miration cry'd out, ſeeing clearly the Truth of what 
Hippocrates ſaith, that the Natures and Actions 
of Animals are not taught (but by Inſtin&,) Here- 
upon I nouriſh'd and rear d this Kid, and obſorv'd 
it afterwards not only to eat Milk, but ſome other 
things that flood by it. And the Time when this 
Kid was taken out of the Womb being about the 
Vernal Equinox, after ſome two Months, were 
brought into it the tender Sprouts of Shrubs and 
Plants, and it again ſmelling of all of them, in/tant= 
ly refus'd ſome, but was pleas'd to taſte others; and 
after it had taſted, began to eat of ſuch as are the 
uſual Food of Goats. Perchance this may ſeem à 
ſmall thing, but what I ſhall now relate is great; 
for eating the Leaves and tender Sprouts, it fwal- 
loud them down, and then a while after it began 
to chew the Cud, which ail that ſaw cry'd out again 
with Admiration, being aſtoniſbd at the Inſtincts 
and natural Faculties of Animals; for it was no 
great thing that when the Creature was hungry it 
ſhould take in the Food by the Mouth, and chew it 
_ with its Teeth; but that it ſhould bring up again in- 

to the Mouth that which it had ſiuallou d down in- 
10 
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20 its firſt Stomach, and chewing it there a long time, 
it ſhould grind and ſmooth it, afterwards fallow it 
again, not into the ſame Stomach, but into another, 
fem d to us wonderful indeed. But many neglect 
fuch Works of Nature, admiring only ſtrange and 
unuſual Sights, So far Galen, 


This pleaſant and admirable Story, ſhould 
one conſider all the Particulars of it, and en- 
deavour to give an Account of them, as alfo 
all the Inferences that might be drawn from 
it, one might fill a whole Volume with Com- 
ments upon it. All that I ſhall at preſent fay 
is this, That in all this Oeconomy, and theſe 
Actions, Council and Deſign doth fo clearly 
appear, that he muſt needs be very ſtupid that 
doth not diſcern it, or impudent that can de. 
ny it. I might add, that there ſeems to be 
ſomething more than can be perform'd by 


mere Mechaniſm in the Election this Creature 


made of its Food; for before it would eat of 
any, it ſmell'd to all the Liquors before it, and 
when it had done ſo, betook itſelf to the 
Milk, and devour'd that; he doth not ſay that 
the Milk was the laſt Liquor it ſmell'd to, or 
that when it had once ſmell'd to that, it pre- 
fently drank it up. The like alſo he faith of 

all 
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all the Sprouts and Branches of Plants that were 
laid before it. By the by we may take notice of 
one thing very remarkable, that this Kid of its 
own accord drank Milk after the manner it had 
done in the Womb; whereas had it once drawn 
by the Nipple, it would hardly have ſupp'd the 
Milk; and therefore in weaning young Creatures 
the beſt way is never to let them ſuck the Paps at 
all, for then they will drink up Milk without any 
difficulty; whereas if they had ſuck' d, ſome will 
very hardly, others by no means be brought to 
drink: But how do the Voung with ſuch Facili- 
ty come to take the Nipple, and to ſuck at it, 
which they had never before us d to do? Here 
we muſt have recourſe to natural Inſtinct, and 
the Direction of ſome ſuperior Cauſe. 


Notice hath been already taken in an Obſerva- 
tion communicated by my learned Friend Dr. 
Tancred Robinſon, of the Providence of Nature in 
ſo forming the Membranes of the Body, as to be 
capable of a prodigious Dilatation and Extenſion, 
which is of great Uſe in ſome Diſeaſes; for ex- 
ample, the Dropſy, to continue Life for ſome 
time till Remedy may be had; and if not, to give 
time to prepare for Death: But the Wiſdom and 
Deſign of this Texture doth in no Inſtance more 
clearly appear, than in the Neceſſity of it for the 
Womb in the time of Geſtation; for were not the 
Womb in Women, which during Virginity is not 
bigger than a ſmall Purſe, almoſt infinitely dila- 
table, and alſo the Peritoneum, not to "_ 
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the Skin and the Curricula, how were it poſſible it 
ſhould contain the Child, nay, ſometimes Twins, 

with all their Appurtenances, the Secundines, the 
Placenta, the Liquor or Waters, and what elſe is 
neceſſary for the Defence, Nutrition, Reſpiration, 

and ſoft and convenient lodging of them, till they 
come to their due Perfection and Maturity for 
Excluſion ? How could the Child have room to 
grow there to his Bigneſs, and ſtir and turn him- 
felf, as is requiſite ? Add hereto another Obſerva- 
tion of Blaſſus's, particularly relating to this Sub- 
ject ; he hath obſerv'd that the Veſſels of the in- 
terior glandulous Subſtance of the Womb are 
ſtrangely contorted and reflected with Turnings 
and Meanders, that they might not be too much 
ſtrain'd, but their Folds being extended and abo- 
I:ih'd, they might accommodate themſelves with- 
out danger of Rupture to the neceſſary Extenſio!: 
of the uterine Subſtance at that Time. 


Another remarkable Proof of Counſel and De- 
fign may be fetch'd from the Formation of the 
Veins and Arteries near the Heart, which I meet 
with in Dr. Lower's Treatiſe de Corde. Juſt before 
the entrance of the Right Auricle of the Heart 
(faith he) to wit, where the aſcending Trunk of 
the Jena Cava meeting with the deſcending, is 
ready to empty itſelf into the ſaid Right Auricle, 
there occurs in it a very remarkable Knob or 
Bunch [ Taberculum] rais'd up from the ſubjacent 


Fat, by the Interpoſition whereof the Blood fal- 


ling down by the deſcending Vein is diverted 1 8 
the 
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the Auricle, which otherwiſe encountring and 
bearing upon that of the aſcendent Trunk, would 
very much hinder and retard the Motion of it 
upward towards the Heart; and becauſe in an 
erect Site and Figure of the Body there is a great- 
er and more imminent danger of ſuch an Acci- 
dent, therefore the Vena Cava in Mankind hath 
this Tubercle far greater and of more extent than 
it is in Brutes ; ſo that if you thruſt your Finger 
into either Trunk, you can hardly find Paſſage or 
Admittance into the other, | 


But in Quadrupeds, as in Sheep, Dogs, Horſe, 
Kine, in which the Courſe of the Blood from ei- 
ther Extreme of the Body is more equal, and as 
it were in a plainer Level; and becauſe the Heart 
by reaſon of its Bulk and Weight hanging down- 
wards, both Trunks of the Vena Cava have ſome 
little Declivity towards it, there is no need of ſo 
great a Bar and Diverſion in them, yet are they 
not altogether devoid of it, 


| Moreover, leſt the Blood here in its Conflux 
ſhould make a kind of Flood and Whirlpool, 
whilſt the Auricle being contracted doth not give 
it free Ingreſs, therefore in. this place the Vena 
Cava in great Animals, 4 wel Man as Quadru- 
peds, is round about muſculous, as well that it 
may be reſtrain'd and kept within its due Limits 
of Extenſion, as that it may more vigorouſly and 
ſtrongly urge and impel the Blood into the Cavi- 
ty of the Auricle, 


Aa2 . Beſides, | 
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Beſides, there is no leſs Providence and Cau- 
tion us'd that the Blood, when it is forcibly caſt 
out of the Left Ventricle of the Heart, be not un- 
equally diilributed to the ſuperior and inferior 
Parts; for whereas this Gate or Orifice of the 
Heart opens right upwards, if that Channel wi:ich 
receives the firit Impulſe of the Blood did lead in 
a ſtrait Line up to the Region of the Head, it 
could not be but that it muſt be pour'd too ſwift- 
ly upon the Brain, and ſo the inferior Parts of the 
Body muſt needs be defrauded of their vital Li- 
quor and Aliment ; which Inconvenience, that the 
Divine Architect of the Body might wholly ob- 
viate and avoid in Animals, whoſe Hearts are 
more ſtrongly mov'd, he ſo artificially contriv'd 
the Trunk of the Aorta, which is next the Heart, 
that the Blood runs not directly into the axillary 
and carotid Arteries, but doth as it were fetch a 
Compaſs; for in the middle Space between the 
Ventricle and thoſe Arteries it is very much in- 
flected or bent; whence it comes to paſs that 
that crooked Angle ſuſtains the Force and firſt 
Stroke of the ejected Blood, and directs the great- 
eſt Torrent of it towards the deſcending 'Trunk 
of the Aorta, which otherwiſe would ruſh too 
forcibly into the ſuperior Branches thereof, di- 
ſtending them immoderately, and ſoon opprels 


and burden the Head. So far Dr. Lowther. 


To elude or evade the Force of all theſe Inſtan- 
ces, and innumerable others which might be pro- 
duc'd, to demonſtrate that the Bodies of Men me 

| | g 
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all other Animals were the Effects of the Wiſdom 
and Power of an intelligent and almighty Agent, 
and the ſeveral Parts and Members of them de- 
ſign'd to the Uſes to which now they ſerve, the 
Atheiſt hath one Subterfuge, in which he moſt 
confides, v/2Z. that all theſe Uſes of Parts are no 
more than what is neceſſary to the very Exiſtence 
of the Things to whom they belong, and what 
Things made Uſes, and not Uſes Things. 


Nil ideo natum eſt in corpore ut uti 
Poſſemus, ſed quod natum eſt id procreat uſum. 
Saith Lucretius, Lib. 4. 


And having inſtanc'd in ſeveral Members, he 
concludes, 


Omnia denique membra 
Ante fuere, ut opinor, eorum quam fuit uſus, 


I ſhall give you their Senſe, together with the 
Confutation of it, in Dr. Bentley's Words, bor- 
row'd out of his fifth Lecture, &c. 


Theſe things (fay * they) are mi- The Atheiſts. 
ſtaken for Tokens of Skill. and Con- g 
trivance, whereas they are but neceſſary Conſe- 
quences of the preſent Exiſtence of thoſe Crea- 
tures to which they belong; for he that ſuppoſeth 
any Animals to ſubſiſt, doth by that very Suppo- 
ſition allow them every Member and Faculty that 
are neceſſary to Subſiſtance ; and therefore unleſs 
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we can prove d priori, and independent on this 
Uſefulneſs, now that Things are once ſuppos d 
to have exiſted and propagated, that among al- 
moſt infinite Trials and Eſſays at the beginning 
of Things, among Millions of monſtrous Shapes 
and imperſect Formations, a few ſuch Animals 
as now exiſt could not pgſibly be produc'd, theſe 
After-conſiderations are of very little moment 
becauſe if ſuch Animals could in that way p 
be form'd, as might live and move, and propagate 
their Beings, all this admired and applauded Uſe- 
fulneſs of their ſeveral Fabricks is but a neceſſary 
Condition and Conſequence of their Exiſtence 
and Propagation, 


This is the laſt Pretence and Sophiſtry of the 
Atbeiſts againſt the Propoſition in my Text [Acts 
Xvii. 27.] that we receiv'd our Life and Being 
from a Divine Wiſdom and Power ; and as th 
cannot juſtly accuſe me of concealing or baulk- 
ing their grand Objection, ſo I believe theſe fol- 
lowing Conſiderations will give them no Reaſon 
to boaſt that it cannot receive a juſt and ſatiſ- 
factory Anſwer, 


(I.) Fir, Therefore, we affirm that we can 
Prove, and have done it already by Arguments 
priori (which is the Challenge of the Atherfts) 
that theſe Animals that now exiſt could not poſ- 
ſibly have been form'd at firſt by Millions of Tri- 
als; for ſeeing they allow by their very Hypothe/:s 
(and without ſtanding to that Courteſy we have 


prov'd 
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prov'd it before) that there can be no caſual or 
{pontaneous Motion of the Particles of Matter, it 
will follow, that every ſingle Monſter, among 
ſo many ſuppos'd Myriads, mult have been me- 
chanically and neceſſarily form'd, according to 
the known Laws of Motion, and the Tempera- 
ment and Quality of the Matter it was made of, 
which is ſufficient that no ſuch Monſters were or 
could have been form'd ; for to denominate them 
even Monſters they muſt have had ſome rude kind 
of organical Bodies, ſome Stamina of Lite, tho 
never ſo clumſy, ſome Sem of Parts, compound- 
ed of Solids and Liquids, that executed (tho' but 
bunglingly) their peculiar Motions and Functions. 
But we have lately thewn it impoſſible for Na- 
ture unaſſiſted to conſtitute ſuch Bodies, whole 
Structure is againſt the Law of ſpecifick Gravity ; 
ſo that ſhe could not make the leaſt Endeavour 
towards the producing of a Monſter, or of any 
thing that hath more vital and organical Parts 
than we find in a Rock of Marble or a Fountain 
of Water. And again, tho' we ſhould not con- 
tend with them about their Monſters and Abor- 
tions, yet ſeeing that they ſuppoſe even the per- 
fect Animals that are ſtill in being to have been 
form'd mechanically among the reſt, and only 
add ſome Millions of Monſters to the Reckoning, 
they are liable to all the Difficulties in the for- 
mer Explication, and are expreſly refuted thro 
the whole preceding Sermon; where it is abun- 
dantly ſhewn that a ſpontaneous Production 1s 


againſt the Catholick Laws of Motion, and a- 
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gainſt Matter of Fact, a thing without Example, 
not only in Man and the nobler Animals, but in 
the ſmalleſt of Inſects and the vileſt of Weeds; 
tho' the Fertility of the Earth cannot be ſaid to 
have been impair'd ſince the beginning of the 
World. 


(2.) Secondly, We may obſerve that this Eva- 
ſion of the Atheiſt is fitted only to elude ſuch Ar- 
guments of Divine Wiſdom as are taken from 
Things neceſſary to the Conſervation of the Ani- 
mal, as the Faculties of Sight, and Motion, and 
Nutrition, and the like, becauſe ſuch Uſefulneſs 
is indeed included in a general Suppoſition of the 
Exiſtence of that Animal; but it miſerably fails 
bim againſt other Reaſons, from ſuch Members 
and Powers of the Body as are not neceſſary ab- 
ſolutely to living and propagating, but only much 
conduce to our better Subſiſtence and happier 
Condition. So the moſt obvious Contemplation 
of the Frame of our Bodies, as that we all have 
double Senſories, two Eyes, two Ears, two No— 
ſtrils, is an effectual Confutation of this atheiſtical 
Sophiſm ; for a double Organ of theſe Senſes is 
not at all comprehended in the Notion of bare 
Exiſtence, one of them being ſufficient to have 
preſerved Life and continued the Species, as com- 
mon Experience witneſſeth. Nay, even the very 
Nails of our Fingers are an inſallible Token of 
Deſign and Contrivance, for they are uſeful and 
convenient, to give Strength and Firmneſs to thoſe 


Parts in the various Functions they are put to, 
and 


N 
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and to defend the numerous Nerves and Tendons 
that are under them, which have a moſt exquiſite 
Senſe of Pain, and without that native Armour 
would continually be expos'd to it; it is manifeſt 
therefore that there was a Contrivance and F Ore- 
ſight of the Uſefulneſs of Nails antecedent to 
their Formation; for the old ſtale Pretence of the 
Atheiſts, that Things were firſt made fortuitouſly, 
and afterwards their Uſefulneſs was obſerv'd or 
diſcover'd, can have no Place here, unleſs Nails 
were either abſolutely requiſite to the Exiſtence 
of Mankind, or were found only in ſome Indivi- 
duals or ſome Nations of Men, and fo might be 
aſcrib'd to Neceſſity upon one Account, or to 
Fortune upon another. But fiom the Atbeiſts 
Suppoſition, that among the infinite Diverſity of 
the firſt terreſtrial” Productions, there were Ani- 
mals of all imaginable Shapes and Structures of 
Body, all of which ſurviv'd and multiply'd, that 
by reaſon of their Make and Fabrick could poſſi- 
bly do fo, it neceſſarily follows that we ſhould 
now have ſome Nations without Nails upon their 
Fingers, others with one Eye only, as the Poets 
deſcribe the Cyclopes in Sicily, and the Arimaſpi 
in Scythia; others with one Ear, or with one 
Noſtril, or indeed without any Organ of ſmelling, 
becauſe that Senſe is not neceſſary to Man's Sub- 
ſiſtence; others deſtitute of the Uſe of Language, 
ſeeing that Mutes alſo may live. One People 
would have the Feet of Goats, as the ſeign'd 
Satyrs and Paniſci; another would reſemble the 
Head of Jupiter Ammon, or the horned Statues 
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of Bacchus ; the Sciopedes and Enofocete, and other 
monſtrous Nations, would be no longer Fables, 
but real Inſtances in Nature; and in a word, all 
the ridiculous and extravagant Shapes that can be 
imagin'd, all the Fancies and Whimſies of Poets 
and Painters, and Egyptian Idolaters, if fo be 
they are conſiſtent with Life and Propagation, 
would be now actually in Being if our Atheiſts 
Notion were true; which therefore may deſer- 
vedly paſs for a mere Dream and an Error, till 
they pleaſe to make new Diſcoveries in the Terra 
incognita, and bring along with them ſome Sava- 
ges of all theſe fabulous and monſtrous Configu- 
rations. Thus far Dr. Bentley : Who adds four 
Conſiderations more to confute this Fancy ex 
abundant, granting the Athez/t all the abſurd Sup- 
poſitions he can make ; for which, tho' they be 
very well worth reading, yet being too long 
to tranſcribe, I refer the Reader to the Sermon 
itſelf. 

I ſhall now farther prove by a notable Inſtance 
that Uſes made Things, that is to ſay, that ſome 
Things were made deſignedly and on purpoſe for 
ſuch an Uſe as they ſerve to; and that is, the 
Tendrels or Claſpers of Plants, becauſe they are 
given only to ſuch Species as have weak and in- 
firm Stalks, and cannot raiſe up to ſupport them- 
ſelves by their own Strength; we ſee not ſo much 
as one Tree, or Shrub, or Herb, that hath a firm 
and ſtrong Stem, and that is able to mount up 
and ſtand alone without Aſſiſtance, furniſh'd with 
them; whereas had they been without Deſign 


ſcatter'd 
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lcatter'd (as I may ſay) indifferently and careleſly 
among Plants, it could not poſſibly have hap- 
pen'd but among ſo many thouſand Species they 


muſt have fallen to the Lot of ſome few at leaſt, , 


ſome one of the ſtrong, and not only of the weak; 
the ſame hath been prov'd by the Inſtance of the 
Power given to the Hedge-hog and Armadillo, of 
contracting their Bodies into a globular Figure, 
and fo hiding and ſecuring their tender and un- 
arm'd Parts. 


2. I ſhall prove by another eminent Inſtance 
that Things did not make Uſes, becauſe there is 
a Sort of Creatures which have all the Parts and 
Organs which are fitted for a certain Action, and 
employ'd for the Exerciſe of it by another Sort, 
and yet make no uſe of them for that purpoſe; 
that is, the Ape-Kind ; the Pariſian Academiſts 
in their Anatomy of ſome Animals of this Kind 
tell us, that the Muſcles of the Os Hyo:des, Tongue, 
Larynx and Pharynx, which do mot ſerve to ar- 
ticulate a Word, were wholly like to thoſe of 
Man, and a great deal more than thoſe of the 
Hand, which nevertheleſs the Ape, which ſpeaks 
not, uſes with as much Perfection as a Man; 
which demonſtrates that Speech is an Action more 

eculiar to Man, and which more diſtinguiſhes 
bom from Brutes than the Hands, which Anaxa- 
goras, Ariſtotle and Galen have thought to be the 
Organ which Nature has given to Man as to the 
wiſeſt of all Animals, for want perhaps of this 
Reflection; for the Ape is found provided by Na- 
ture 
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true of all thoſe marvellous Organs of Speech 
with ſo much Exactneſs, that the very three ſmall 
Muſcles which do take their Riſe from the Apo- 
thefis Styloides are not wanting, altho' this Apo- 
theſis be extremely ſmall ; this Particularity doth 
likewiſe ſhew that there is no reaſon to think that 
Agents do perform ſuch and ſuch Actions, becauſe 
they are found with Organs proper thereunto; 
for according to theſe Philoſophers Apes ſhould 
ſpeak, ſeeing that they have all the Inſtruments 
neceſſary for Speech; all this is confirm'd and 
approv'd by the learned and accurate Dr. Tyyn in 
his Anatomy of the Orang-Outrang or Pigmy, he 
finding in the Animal he deſcrib'd (which was of 
the Ape-K:nd) the whole Structure of the Larynx 
and Os Hyoides exactly as it is in Man; and the 
Reflection which the Pariſians make upon their 
Obſervation of theſe and the neighbouring Parts, 
he thinks very juſt and valuable; and adds farther, 
that this 1s not the only Inſtance which may ju- 
ſtify ſuch an Inference, tho' he thinks it fo ſtrong 
an one as the Athei/ts can never anſwer. 


Is is farther conſiderable, and adds to the 
Weight of this Inſtance, that tho Birds have been 
taught to imitate human Voice, and to pronounce 
Words, yea, Sentences; yet Quadrupeds never, 


tho' they have Organs far more fit for that pu- 


poſe, and ſome of them, viz. Dogs and Horſes, 
converſe almoſt perpetually with Men; and o- 
thers, as Apes, are given naturally to imitate Mens 


Actions, as if Providence had deſign'd purpoſely 
| to 
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to confute this fond Conceit of the Atheiſis, by 
denying them the Power to make uſe of theſe 
Organs of Speech, which, whether they under- 
ſtand what they ſaid or not, they otherwiſe might 
and would have done in Imitation of Man, and 
that to greater Perfection than Birds do, or are ca- 


pable of doing. 


Farther, To prove that thoſe nobler Faculties 
of the Soul, Reaſon and Under/tanding, cannot be 
produc'd by Matter organiz'd, but 
muſt have a higher Principle, ® he #®Dr. Je. 
thus argues: It is an Obſervation of 
Veſalius's, that the Brain of Man, in reſpect of his 
Body, is much larger than what is to be met with 
in any other Animals, exceeding. in Bigneſs three 
Oxes Brains; whence he infers, that as Animals 
excel in the Largeneſs of the Brain, fo they do 
likewiſe in the principal Faculties of the Soul ; 
which Inference the Doctor cannot allow. 


It is (faith he) a generally receiv'd Opinion, 
that the Brain is the immediate Seat of the Soul 
itſelf; whence one would be apt to think, that 
ſeeing there 1s ſo great a Diſparity between the 
Soul of a Man and a Brute, the Organ in which 
it is plac'd ſhould be very different too; yet, by 
comparing the Brain of our P:gmy [the Orang- 
Outrang, or wild Man] with that of a Man, and 


with the greateſt Exactneſs obſerving each Part 


in both, it was very ſurprizing to me to find fo 
great a Reſemblance of the one to the other, as 
nothing 
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nothing could be more; and that in proportion 
to its Body its Brain was alſo as large as a Man's. 


Since therefore (he proceeds) the Brain of our 
Pigmy doth in all reſpects fo exactly reſemble a 
Man's, I might here make the ſame Reflection 
the Pariſians did upon the Organs of Speech, that 
there is no reaſon to think that Agents do per- 
form ſuch and ſuch Actions becauſe they are 
found with Organs proper thereunto, for then our 
Pigmy might be really a Man; the Organs in 
animal Bodies are only a regular Compages of 
Pipes and Veſſels for the F/uzds to paſs thro', and 
are paſſive; what actuates them are the Humours 
and Fluids, and animal Life conſiſts in their due 
and regular Motion in this organical Body ; but 
thoſe nobler Faculties in the Mind of Man muſt 
certainly have a higher Principle, or Matter orga- 
nia d could never produce them; for why elſe, 
where the Organ is the ſame, ſhould not the 
Action be the fame too? 


Object. Some may here objet and argue: If the 
Body of Man be thus perfect, why did God make 
any other Animals? For the moſt perfect Being, the 
beſt, and infinitely good Agent, which wants neither 
Wiſdom nor Power, ſhould (one would think) only 
produce the moſt perfect. 


Anfiv. To which I anſwer: 1. That according 
to this Argumentation one might infer, that God 
muſt produce but one Kind of Creature, and that 

the 
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the moſt perfect that he is able, which is impoſ- 
ſible; for he being infinite in all Perfection, can- 
not act adextremum virium, unleſs he could pro- 
duce an infinite Creature, that is, another God, 
which 1s a Contradiction; but whatever he makes 
muſt want Degrees of infinite Perfection, of which 
he could ſtill (if he pleas d) add more and more 
to It, | 

2. The inferior Creatures are perfect in their 
Order and Degree, wanting no Quality or Per- 
fection that is neceſſary or due to their Nature and 
Condition, their Place, and Manner of living ; 
now, why God might not make ſeveral ſubordi- 
nate Ranks and Degrees of Creatures, they being 
good, I ſee no reaſon. 

3. Theſe ſeveral Ranks and Degrees of Crea- 
tures are ſubſervient one to another, and the moſt 
of them ſerviceable, and all ſome way or other 
uſeful to Man; ſo that he could not well have 
been without them. 

4. God made thele ſeveral Orders and Degrees, 
and in each Degree ſo many Varieties of Creatures, 
for the manifeſtation and diſplaying of his infinite 
Power and Wiſdom ; for we have ſhewn before 
by a familiar Inſtance, that there is more Art and 
Wiſdom ſhewn in contriving and forming a Mul- 
titude of different Kinds of Engines than in one 
only, 

: Yet do I not think that he made all theſe 
Creatures to no other End but to be ſerviceable 
to Man, but alſo to partake themſelves of his 
overflowing Goodneſs, and to enjoy their own 
Beings, If we admit all other Creatures in this 
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inferior World beſides Man to be mere Machines 


or Automata, to have no Life, no Senſe nor Per- 
ception of any thing, then I confeſs this Reaſon 
is out of Doors, for being uncapable of Pleaſure 
or Pain they can have no Enjoyment ; upon this 
account alſo, among others, I am leſs inclinable 
to that Opinion, 5 
I ſhould now proceed to anſwer ſome Obje- 
ctions which might be made againſt the Wiſdom 
and Goodneſs of God in the Contrivance and Go- 
vernance of the World, and all Creatures therein 
contain'd; but that is too great and difhcult a 
Taſk for my Weakneſs, and would take up more 
Time than I have at preſent to ſpare were I qua- 
* Mr. Pole, lify'd for it, and befides ſwell this 
Burſcough of Volume to too great a Bulk; only I 
Ty > i ſhall fay ſomething to one Particular 
Hcg which was ſuggeſted to me by a 
learned and pious * Friend. 


Object. A wiſe Agent acts for Ends, Now 
what End can there be of creating ſuch a vaſt Mul- 
titude of Inſects as the World is filld with, moſt of 
which ſeem to be uſeleſs, and ſome alſo noxious and 
pernicious to Man and other Creatures? 


Anſiv. To this I ſhall anſwer: 1. As to the 
Multitude of Species, or Kinds. 2. As to the 
Number of Indi viduals in each Kind. 


Firſt, As to the Multitude of Species (which 
we muſt needs acknowledge to be exceed- 
ing great, they being not fewer, perchance 

more 
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more than Twenty Thouſand.) I anſwer, there 
were ſo many made, 

1, To manifeſt and diſplay the Riches of the 
Power and Wiſdom of God, P/alm civ. 24. The 
Earth is full of thy Riches, 6 is the great and wide 
Sea, wherein are Things creeping innumerable, &c. 
We ſhould be apt to think too meanly of thoſe 
Attributes of our Creator, ſhould we be able to 
come to an End of all his Works, even in this 
ſublunary World; and therefore I believe never 
any Man yet did, never any Man ſhall fo long as 
the World endures, by his utmoſt Induſtry attain 
to the Knowledge of all the Speczes of Nature; 
hitherto we have been ſo far from it, that in Ve- 
getables the Number of thoſe which have been 
diſcover'd this laſt Age hath far exceeded that of 
all thoſe which were known before; ſo true is 
that we quoted before out of Seneca: Puſilla res 
eſt mundus, nifi in eo quod quærat omnis, mundus 
babeat. The World is ſo richly furniſh'd and pro- 
vided, that Man need not fear want of Employ- 
ment ſhould he live to the Age of Methuſe/ah, or 
ten times as long; but of this, having touch'd it 
already, I ſhall add no more. 

2. Another reaſon why ſo many Kinds of Crea- 
tures were made, might be to exerciſe the con- 
templative Faculty of Man, which is in nothing 
ſo much pleas'd as in variety of Objects; we foon 
grow weary of one Study, and if all the Objects 
of the World could be comprehended by us, we 
ſhould with Alexander think the World too little 
for us, and grow weary of running in a Round of 
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ſeeing the ſame Things; new Objects afford us 
great Delight, eſpecially if found out by our own 
Induſtry, I remember Cluſius faith of himſelf, 
That upon the Diſcovery of a new Plant he 
* did not leſs rejoice than if he had found a rich 
* Treaſure.” Thus God is pleas'd, by reſerving 
things to be found out by our Pains and Induſtry, 


to provide us Employment moſt delightful and 


agreeable to our Natures and Inclinations. 


3. Many of theſe Creatures may be uſeful to us 
whoſe Uſes are not yet diſcover'd, but reſerv'd for 
the Generations to come, as the Uſes of ſome we 
now know are but of late Invention, and were 
unknown to our Forefathers; and this muſt needs 
be ſo, becauſe, as I ſaid before, the World is too 
great for any Man or Generation of Men, by his 
or their utmoſt Endeavours, to diſcover and find 


out all its Store and Furniture, all its Riches and 


Treaſures. 


Secondly, As to the Multitude of Individuals in 
each Kind of Hiſect. I anſwer : | 


1. It is defign'd to ſecure the Continuance and 
Perpetuity of the ſeveral Species, which if they 
did not multiply exceedingly, ſcarce any of them 
could eſcape the Ravine of ſo many Enemies as 


_ continually aſſault and prey upon them, but 


would be in Danger to be quite deſtroy'd and loſt 


out of the World, 


2. 'This 
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2. This vaſt Multitude of Inſects is uſeful to 
Mankind, if not immediately, yet mediately. It 
cannot be deny'd that Birds are of great Uſe to 
us, their Fleſh affording us a good Part of our 
Food, and that the moit delicate too, and their 
other Parts Phyſick, not excepting their very Ex- 
crements; their Feathers ſerve to ſtuff our Beds 
and Pillows, yielding us ſoft and warm Lodging, 
which is no ſmall Convenience and Comfort to 
us, eſpecially in theſe northern Parts of the World; 
ſome of them have alſo been always employ'd by 
military Men in Plumes, to adorn their Creſts, and 
render them formidable to their Enemies ; their 
Wings and Quills are made uſe of for writing- 
Pens, and to bruſh and cleanſe our Rooms, and 
their Furniture; beſides, by their melodious Ac- 
cents they gratify our Ears; by their beautiſul 
Shapes and Colours they delight our Eyes, being 
very ornamental to the World, and rendring the 
Country, where the Hedges and Woods are full 
of them, very pleaſant and chearly, which with- 
out them would be no leſs lonely and melancho- 
ly; not to mention the Exerciſe, Diverſion and 
Recreation which ſome of them give us. 

Now Inſects ſupply Land Birds with the chiefeſt 
Part of their Suſtenance; ſome, as the entire Genus 
of Swallows, live wholly upon them, as I could 
eaſily make out did any Man deny or doubt of it; 
and not Swallows alone, but alſo Mood. pecłers, if 
not wholly, yet chiefly ; and all other Sorts of 
Birds partly, eſpecially in Winter-time, as appears 
by diſſecting their Stomachs. 

B b 2 As 
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As for young Birds which are brought up in 
the Neſt by the old, they are fed chiefly if not 
folely by Inſects; and therefore for the time when 
Birds for the moſt part breed, in the Spring, 
there are Multitudes of Caterpillars to be found 
on all Trees and Hedges; moreover, it is very re- 
markable, that of many ſuch Birds as when grown 
up feed almoſt wholly upon Grain, the young 
ones are nouriſh'd by Inſects; for example, Phea- 
fants and Partridges, which are well known to be 
granivorous Birds, the Young live only or moſtly 


upon Ants Eggs. Now Birds, being of a hot Na- 


ture, are very voracious Creatures, and eat abun- 
dantly, and therefore there had need be an infi- 
nite Number of Inſects produc'd for their Suſte- 
nance, Neither do Birds alone, but many Sorts 
of Fiſhes, feed upon Inſects, as is well known to 
Anglers, who bait their Hooks with them ; nay, 
which is more ſtrange, divers Quadrupeds feed 
upon Inſects, and ſome live wholly upon them, 
as two Sorts of Tamunduus upon Ants, which 
therefore are call'd in Engliſb Ant-Bears ; the Ca- 
mnelion upon Flies; the Mole upon Earth-worms; 


the Badger alſo lives chiefly upon Beetles, Worms, 
and other Inſects. 


Here we may take notice by the way, that be- 
cauſe ſo many Creatures live upon Ants and their 
Eggs, Providence hath fo order'd it, that they 
ſhould be the moſt numerous of any Tribe of In- 
{ects that we know, 
"OY 9 Confor- 


Part II. in the CRRATONV. 373 


Conformable to this Particular is the Reaſon 
my ingenious and inquiſitive Friend Mr. Der bam, 
before remember d, hath given of the Production 
of ſuch innumerable Multitudes of ſome aquatick 
Inſects. 

I have often thought (faith he) that there was 
ſome more than ordinary Uſe in the Creation for 
{ach Inſects as are vaſtly numerous, ſuch as the 
Pulices aquatici, which are in ſuch Swarms as to 
diſcolour the Waters, and many others; and there- 
fore I have bent my Enquiries to find out the 
Uſes of ſuch Creatures, wherein I have ſo far ſuc- 
ceeded, as to diſcover, that thoſe vaſtly ſmall Ani- 
malcula, not to be ſeen without a Microſcope, 
with which the Waters are replete ſerve for Food 
to ſome others of the ſmall Inſects of the Water, 
particularly to the Nympha Culicaria | Hirſuta it 
may be call'd] figur'd in Swammerdam ; for vieu- 
ing that Nympha one Day, to obſerve the motion 
of its Mouth, and for what purpoſe it is in ſuch 
continual Motion, whether as Fiſh to get Air, or 
to ſuck in Food, or both, I could plainly perceive 
the Creature to ſuck in many of the moſt minute 
Animalcula, that were ſwimming briſkly about in 
the Water; neither yet do theſe Animalcules ſerve 
only for Food to ſuch Nymphe, but alſo to ano- 
ther, to me anonymous Inſect of the Waters, of 
a dark Colour, cleft as it were in ſunder, and ſcarce 
ſo big as the ſmalleſt Pin's Head; theſe Inſects 
hunt theſe Animalcules, and other ſmall Creatures 
that occur in the Water, and devour them ; and 
I am apt to think, altho' I have not yet ſeen it, 
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that the Pulex aquaticus arboreſcens liveth upon 
theſe, or more minute and tender Animalcules, 
and that it is to catch them that it ſo leaps in the 
Water. 

This to me ſeems a wonderful Work of God, 
to provide for the minuteſt Creatures of the Wa- 
ters Food proper for them, that is, minute and 
tender, and fit for their Organs of ſwallowing, 


As for noxious Inſects, why there ſhould be fo 
many of them produc'd, if it be demanded, 


I anſwer, 1. That many that are noxious to us, 
are ſalutary to other Creatures; and ſome that are 
Poiſon to us, are Food to them. So we ſee the 
Poultry-Kind feed upon Spiders; nay, there is 
ſcarce any noxious Inſect but one Bird or other 
eats it, either for Food or Phyſick; for many, 
nay, moſt of thoſe Creatures whoſe Bite or Sting 
is poiſonous, may ſafely be taken entire into the 
Stomach ; and therefore it is no Wonder that not 
only the Js of Egypt, but even Storks and Pea- 


cocks, prey upon and deſtroy all Sorts of Serpents ' 


as well as Locuſts and Caterpillars. 


2. Some of the moſt venomous and pernicious 
of Inſects afford us noble Medicines, as Scorpions, 
Spiders, and Cantharides, 


3. Theſe Inſects ſeldom make uſe of their of- 
fenſive Weapons, unleſs aſſaulted or provok'd in 
their own Defence, or to revenge an Injury; let 


them 
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them but alone, and annoy them not, nor di- 
ſturb their Voung, and unleſs accidentally, you 
ſhall ſeldom ſuffer by them. | 


Laſtly, God is pleaſed ſometimes to make uſe 
of them as Scourges, to chaſtiſe or puniſh wic- 
ked Perſons or Nations, as he did Herod and the 
Egyptians ; no Creature ſo mean and contempti- 
ble, but God can, when he pleaſes, produce ſuch 
Armies of them, as no human Force is able to 
conquer or deſtroy, but they ſhall of a ſudden 
conſume and devour up all the Fruits of the 
Earth, and whatever might ſerve for the Suſte- 
nance of Man, as Locuſts have often been obſerv'd 
to do, 


Did theſe Creatures ſerve for no other Uſe, as 
they do many, yet thoſe that make them an Ob- 
jection againſt the Wiſdom of God, may (as Dr. 
Cockburn well notes) as well upbraid the Pru- 
dence and Policy of a State for keeping Forces, 
which generally are made up of very rude and 
inſolent People, which are yet neceſſary, either 
to ſuppreſs Rebellions, or puniſh Rebels, and o- 
ther diſorderly and vicious Perſons, and keep the 
World in Quiet. 


From that Part of this Diſcourſe which re- 
lates to the Body of Man, I ſhall make theſe 
practical Inferences, . | 
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Infer. 1. Firſt, Let us give Thanks to Almigh- 
ty God for the Perfection and Integrity of our 
Bodies ; it would not be amiſs to put it-into the 
euchariſtical Part of our daily Devotions : We 
praiſe thee, O God, for the due Number, Shape, 
and Uſe of our Limbs and Senſes; and in general, 
of all the Parts of our Bodies ; we bleſs thee for 
the ſound and healthful Conſtitution of them, 
P/al. x. It is thou that haſt made us, and not we 
ourſelves; in thy Book were all our Members writ- 
ten. The Formation of the Body is the Work of 
God, and the whole Proceſs thereof attributed to 
him, P/al. cxxix. 13, 14, 15. The Mother that 
bears the Child in her Womb is not conſcious to 
any thing that is done there, ſhe underſtands no 
more how the Infant is form'd than itſelf doth); 
but if God hath beſtow'd upon us any. peculiar 
Gift or Endowment wherein we excel others, as 
Strength, or Beauty, or Activity, we ought to give 
him ſpecial Thanks for it ; but not to think the 
better of ourſelves therefore, or deſpiſe them that 
want it. 


Now becauſe theſe bodily Perfections being 
common Pleſſings, we are apt not at all to con- 
ſider them, or not to ſet a juſt Value on them; 
and becauſe the Worth of Things is beſt diſcern'd 
by their Want, it would be uſeful ſometimes to 
imagine or ſuppoſe ourſelves, by ſome Accident, 
to be depriv'd of one of our Limbs or Senſes, as 
a Hand, ora Foot, or an Eye; for then we can- 
not. 
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not but be ſenſible that we ſhould be in worſe 
Condition than now we are, and that we ſhould 
ſoon find a Difference between two Hands and 
one Hand, two Eyes and one Eye, and that two 
excel one as much in Worth as they do in Num- 
ber; and yet, if we could ſpare the Uſe of the 
loſt Part, the Deformity and Unſightlineſs of 
ſuch a Defect in the Body would alone be very 
grievous to us. Again, which is leſs, ſuppoſe 
we only that our Bodies want of their juſt Mag- 
nitude, or that they or any of our Members are 
crooked or diſtorted, or diſproportionate to the 
reſt, either in Exceſs or Defect; nay, which is 
leaſt of all, that the due Motion of any one Part 
be perverted, as, but of the Eyes in ſquinting, 
the Eye- lids in twinkling, the Tongue in ſtam- 
mering, theſe things are ſuch Blemiſhes and Of- 
fences to us, by making us Gazing-ſtocks to o- 
thers, and Objects of their Scorn or Deri- 
ſion, that we could be content to part with a 
good Part of our Eſtates to repair ſuch Defects 
or heal ſuch Infirmities. Theſe things conſider'd, 
and duly weigh'd, would ſurely be a great 
and effectual Motive to excite in us Gratitude 
for this Integrity of our Bodies, and to eſteem 
it no ſmall Bleſſing, I ſay, a Bleſſing and Fa- 
vour of God to us; for ſome there be that want 
it, and why might not we have been of that 
Number? God was no way oblig'd to beſtow 
it upon us. | 


And 
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And as we are to give Thanks for the Integri- 
ty of our Body, fo are we likewiſe for the Health 
of it, and ſound Temper and Conſtitution of all 
its Parts and Humours : Health being the princi- 
pal Bleſſing of this Life, without which we can- 


not enjoy or take Comfort in any things beſide, 


Neither are we to give Thanks alone for the 
firſt Collation of theſe Benefits, but alſo for their 
Preſervation and Continuance. God preſerves 
our Souls in Life, and defends us from Dangers 
and fad Accidents, which do ſo beſet us on every 
fide, that the greateſt Circumſpection in the 
World could not ſecure us, did not his good Pro- 
vidence continually watch over us ; we may be 
ſaid to walk and converſe in the midſt of Snares; 
beſides, did we but duly conſider the Make and 
Frame of our Bodies, what a multitude of minute 
Parts and Veſſels there are in them, and how an 
Obſtruction in one redounds to the Prejudice of 
the whole, we could not but wonder how fo cu- 
rious an Engine as Man's Body could be kept in 
Tune one Hour as we uſe it, much leſs hold out 
ſo many Years; how it were poſſible it ſhould 
endure ſuch Hardſhips, ſuch Blows, ſo many 
Shocks and Concuſſions, nay, ſuch Violences and 
Outrages as are offered it by our frequent Exceſſes, 
and not be diſorder'd and render'd uſeleſs; and 
acknowledge the tranſcendent Art and Skill of 
him who ſo put it together, as to render it thus 
firm and durable, 

Infer. 2. 
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Infer. 2. Secondly, Have a care thou doſt not 
by any vicious Practice deface, marr, or deſtroy 
the Workmanſhip of God ; ſo uſe this Body as to 
preſerve the Form and Comelineſs, the Health 
and Vigor of it, 


1. For the Form and Beauty of the Body, 
which Mankind generally is fond enough of, and 
which muſt be acknowledg'd to be a natural En- 
dowment and Bleſſing of God, a thing deſirable, 
which all Men take Complacency in, which ren- 
ders Perſons gracious and acceptable in the Eyes 
of others ; of which yet we do not obſerve that 
brute Beaſts take any notice at all : Of this I ſhall 
obſerve, that outward Beauty is a ſign of inward ; 
and that handſome Perſons are naturally well in- 
clin'd, till they do either debauch themſelves, or 
are corrupted by others, and then with their 
Manners they marr their Beauty too; for a Man 
may obſerve, and eaſily diſcern, that as Perſons 
are better or worſe inclin'd, the very Air of their 
Viſage will alter much; and that vicious Courſes, 
defacing the imward Pulchritude of the 
Soul, do change even the outward Coun- * Dy. Moore, 
tenance into an abhorr'd Hue“; as is 
evident in the Vices of Intemperance and Anger, 
and may, by ſagacious Perſons, be obſerv'd in 
others alſo. No better Coſmeticks than a ſevere 
Temperance and Purity, a real and unaffected 
Modeſty and Humility, a gracious Temper and 

Calmneſs 


| 
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Calmneſs of Spirit, a ſincere and univerſal Cha- 
rity ; no true Beauty without the Signatures of 
theſe Graces in the very Countenance; th 

therefore who thro the contrary Vices do deface 
and blot out this natural Character and Impreſs, 
and do Violence to their own Inclinations, that 
facrifice this Jewel to their Luſts, that reject 
this Gift of God, and undervalue the Favour 
of Man, aggravate their Sin and Miſery, and 
purchaſe Hell at ſomewhat a dearer Rate than 
others do; and thoſe that have but a mean 
Portion of this Gift, are the more oblig'd by 
virtuous Practices, not only to preſerve, but to 
improve it. Virtue (as Cicero obſerves) if it 
could be ſeen with corporeal Eyes, admira- 
Giles fur Amores excitaret; it would excite a 
wonderful Love of itſelf. By the Signatures it 
there impreſſes, it is in ſome meaſure viſible 
in the Faces of thoſe that practiſe it, and fo 


muſt needs impart a Beauty and Amiableneſs 


to them, 


Diogenes Laertius, in the Life of Socrates, 
tells us, that the Philoſopher was wont to 
adviſe young Men, owgec x m7letCiodr, often 


to behold themſelves in their Looking-Glaſſes 


or Mirrors. Gramercy, Socrates, that is good 
Counſel indeed! will our young Gentlemen 
and Ladies be ready to ſay: We like it very 
well, and we practiſe accordingly: And it 
ſeems we are injuriouſly tax'd and reprehended 


by 
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by Divines for ſpending ſo much Time between 
a Comb and a Glaſs, Be not over haſty, 
take what remains along with you: Mark the 
End for which the Philoſopher exhorts this, 
"ly, & Ae 422% der, #12 [yvowTn, E & aigegn 
mag T d Vo e, Geda, That if they 
be handſome, they might approve themſelves wwor- 
thy of their Form; but if they be otherwiſe, they 
may by Diſcipline and Inflitution hide their De- 
formity ; and ſo by their virtuous Behaviour 
compenſate the Hardneſs of their Favour, and 
by the Pulchritude of their Souls make up 
what is wanting 1n the Beauty of their Bodies ; 
and truly I believe a virtuous Soul hath In- 
fluence upon its Vehicle, and adds a Luſtre 
even to the outward Man, ſhining forth in the 
very Face. 


2. So uſe the Body as to preſerve the Health 
and Vigor, and conſequently prolong the Lite 
of it; theſe are Things that all Men covet; 
no more effectual Means for the Maintenance 
and Preſervation of them than a regular and 
virtuous Life. That Health is impair'd by Vice, 
daily Experience ſufficiently evinceth; I need 
not ſpend Time to prove what no Man doth 


or can deny. And as for Length of Days, we 


find by the fame Experience, that intemperate 
and diſorderly Perſons are, for the moſt part, 
ſhort-liv d; moreover, immoderate Cares and 
Anxiety are obferv'd ſuddenly to bring grey 


Hairs 


| 
| 
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Hairs upon Men, which are uſually the Signs 
and Forerunners of Death ; and therefore the 
way to live long muſt needs be in all Points 
to uſe our Bodies ſo as is moſt agreeable to the 
Rules of Temperance, and Purity, and right 
Reaſon ; every Violence offer'd to it weakens 
and impairs it, and renders it leſs durable and 
laſting. One Means there is which Phyſicians 
take notice of as very effectual for the Preſer- 
vation of Health, which I cannot here omit, 
that is, a quiet and chearful Mind, not afflict- 
ed with violent Paſſions, or diſtracted with 
immoderate Cares, for theſe have a great and 
ill Influence upon the Body ; now, how a Man 
can have a quiet and chearful Mind under a 
great Burthen and Load of Guilt, I know not, 
unleſs he be very ignorant, or have a ſeard 
Conſcience; it concerns us therefore, even upon 
this Account, to be careful of our Converſation, 
and to keep our Conſciences void of Offence 
both towards God and toward Men, 


Infer. 3. Thirdy, Did God make the Body ? 
let him have the Service of it, Rom. xii. 1. I be- 


ſeech you, Brethren, by the Mercies of God, that 


you preſent your Bodies a living Sacrifice, holy, 
acceptable unto God, which is your reaſonable 
Service. How we ſhall do that, St. Chry/- 


ftom tell us in the Commentary upon this Place, 
Mr2ty 
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Mnd9w GIRAuB. mornepy Nl, x) NA Svoic 
jpndty * ꝓAαπάπ] ,] AaAgiTu aloe, X Noe Te Ts 
goes” pundly N t rer H mgrougr, & Nh 
CALguTHug, &. Let the Eye behold no evil 
thing, and it is made a Sacrifice ; let the Tougue 
ſpeak no filthy Word, aud it becomes an Oblation; 
let the Hand do no unlawful Action, and you 
render it a Holocauſt, Yet it is not enough thus 
to reſtrain them from Evil, but they muſt alſo be 
employd and exercisd in doing that which is 
good ; the Hand in giving Alms, the Tongue in 
bleſſing them that curſe us and deſpitefully uſe 
us; the Ear in hearkening to divine Lectures and 
Diſcourſes, 1 Cor. vi. 20. Ghlorify God in your 
Body, or with your Body, and in your Spirit, 
which are God's; and that not by Redemption 
only, of which the Apoſtle there ſpeaks, but 
by Creation alſo: Rom. vi. 13. Neither yield ye 
your Members as Inſtruments of Unrighteouſneſs 
unto Sin, but as Inſtruments of Righteouſneſs unto 
God. And again, ver. 19. Even ſo now yield 
your Members Servants of Righteouſneſs unto Ho- 
lineſs. I ſhall inſtance in two Members, which 
are eſpecially to be guarded and reſtrain'd from 
Evil, and employ'd in the Service of God. 


Firſt, The Eye. We muſt turn away our 
Eyes from bebolding Vanity, as David pray'd 
God would his, P/al. cxix, 379, We muſt make 
4 Covenant with our Eyes, as Job did, Job xxxi. I. 

| | Theſe 


3 
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Theſe are the Windows that let in exterior Ob- 
jects to the Soul; by theſe the Heart is affected; 
this way Sin enter'd firſt into the World; our firſt 
Parent ſaw that the Tree and its Fruit was plea- 
fant to the Eyes, and ſo was invited to take and 
eat it. There are four Sins eſpecially for which 
the Eye isnoted, as either diſcovering themſelves 
in the Eyes, or whoſe Temptations enter in by, 
and fo give Denomination to the Eye. 


5 1 a wed & wa 1 


| 1. There is a proud Eye, Prov. xxx. 13. There 

| is a Generation, O how hfty are their Eyes! And 

| their Eye-lids are hfted up. Chap. vi. 17. A proud 
Look is reckon'd the firſt of thoſe fix things that 
God hates. P/al. xviii. 27. God (the Pſalmi/t faith) 
will bring down proud or high Looks. Pſal. ci. 5. 
Him that hath a high Look and a proud Heart 
(faith David) I will not ſuffer. And in Pſalm 
cxxxi. 1. he faith of himſelf, that bis Heart is not 
haughty, nor his Eyes lofty. By which Places it 
appeareth that Pride ſheweth forth itſelf in the 
Eyes eſpecially, and that they are as it were the 
Seat or Throne of it. 


2. There is a wanton Eye, which the Pro- 
phet 1/a:ah ſpeaks of in his third Chapter, at the 
16th Verſe, Becauſe the Daughters of Feruſalem 
walk with ftretched-out Necks and wanton Eyes. 
The Apoſtle St. Peter, in his Second Epiſtle, 
Chap, ii. 24. mentions Eyes full of Adultery ; 
tor by theſe Caſements enter in ſuch Objects as 

25 may 
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may provoke and ſtir up adulterous Thoughts 


in the Mind, as they did in David's; and like- 


wiſe impure Thoughts conceiv'd in the Heart, 
may diſcover themſelves by the Motions of the 
Eye; and therefore in this reſpe& we ſhould do 
well, with holy Job, to make a Covenant with 
our Eyes, not to gaze upon any Object which 
may tempt us to any inordinate Appetite or De- 
fire; for our Saviour tells us, it were better to 
pluck out our Right Eye than that it ſhould be 
an Offence to us; which I ſuppoſe refers to this 
Matter, becauſe it immediately follows thoſe 
Words, He that looketh upon a Woman to luſt after 
her, hath already committed Adultery with her in 
his Heart. 


3. There is a covetous Eye. By Covetouſneſs 

I underſtand, not only a deſiring what is another 
Man's, which is forbidden in the Tenth Com- 
mandment, but alſo an inordinate Deſire of Ri- 
ches, which the Apoſtle St. John ſeems to under- 
ſtand in his firſt Epiſtle, Chap. ii. 16. by the Luſt 
of the Eye. And Covetouſneſs may well be call'd 
the Luſt of the Eye, becauſe, 1. The Temptation 
or tempting Object enters by the Eye; fo the ſee- 
ing the Wedge of Gold and Babyloniſb Garment 
{tirr'd up the covetous Deſire in Achan. 2. Be- 
cauſe all the Fruit a Man reaps of Riches, more 
than will furniſh his Neceſſities and Convenien- 
ces, is the feeding of his Eye, or the Pleaſure he 
takes in the beholding of them, Eccle/. v. 11. 
C c When 
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When Goods increaſe, &c. what good is there to the 
Owners thereof, ſaving, the bebolding them with 
their Eyes? 


4. There is an envious Eye, which by our Sa- 
viour is call'd an evil Eye, Matth. xx. 15. Is thine 
Eye evil becauſe Jam good? That is, envieſt thou 
thy Brother becauſe I am kind to him? And 
Chap. vii. 22. one of thoſe evil things which pro- 
ceed out of the Heart and defile a Man, is an evi] 
Eye. Envy is a repining at the Proſperity or 
Good of another, or Anger and Diſpleaſure at any 
Good of another which we want, or any Advan- 
tage another hath above us; as in the Parable of 
the Labourers in the Vineyard, thoſe that came 
in firſt envy'd the laſt, not becauſe they receiv'd 
more than they, but becauſe they receiv'd equal 
Wages for leſs Time; thoſe that are ſubject to 
this Vice cannot endure to ſee another Man 
thrive, and are apt to think his Condition better 
than theirs, when indeed it is not. 


Let us then ſo govern our Eyes that we diſco- 
ver by them none of theſe Vices; let the Humi- 
lity and Purity of our Minds appear even in our 
outward Looks ; let neither Pride nor Luſt ma- 
nifeſt themſelves in the Poſture or Motions of our 
Eyes; let us have a care that theſe Members be 
neither the Inlets nor Outlets of any of the fore- 
mention'd Vices, that they neither give Admil- 
fon to the Temptation, nor be expreſſive of the 
Concep- 


Part II. in the CRRAT TON. 387 


Conception of them; let us employ them in read- 
ing the Word of God and other Books, for the 
Increaſe of our Knowledge and Direction of our 
Practice; in diligently viewing and contempla- 
ting the Works of the Creation, that we may diſ- 
cern and admire the Footſteps of the Divine Wiſ- 
dom, eaſily to be trac'd in the Formation, Diſ- 
poſition, and Deſignations of them; let us take 
notice of any extraordinary Events and Effects of 
God's Providence towards ourſelves or others, 
perſonal or national, that as they are the Iſſues of 
his Mercy or Juſtice, they may ſtir up ſuitable 
Affections in us of Thankfulneſs or Fear; let 
thoſe fad and miſerable Objects that preſent them- 


{elves to our Sight move us to Pity and Commi- 


ſeration; and let our Eyes ſometimes be exercis'd 
in weeping for the Miſeries and Calamities of 
others, but eſpecially for our own and their Sins. 


Secondly, Another Member I ſhall mention is, 
the Tongue, which as it is the chief Inſtrument of 
Speech, ſo it may be well or ill employ'd in the 
Exerciſe of that Action, and therefore ſtands in 
need of Direction and Reſtraint. I remember I 
once heard from an ingenious Anatomiſt of Padua 
this Obſervation, that there are but two Members 
in the Body that have a natural Bridle, both 
which do very much need-it ; the Tongue, and 
another I ſhall not name; the Signification where- 
of may be, that they are not to be let looſe, but 
diligently curb'd and held in. That the Tongue 

CC 2 needs 
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needs a Bridle, you will readily grant, if you read 
what the Apoſtle St. James hath written of it, 
Chap. iii. 6. The Tongue is a fire, a world of Ini- 
quity : fo is the Tongue among our Members, that it 
defileth the whole Body, and ſetteth on fire the courſe 
of Nature, and is ſet on fire of Hell, For every 
Kind of Beaſts, and of Birds, and of Serpents, and 
of things in the Sea, is tamed, and hath been tamed 
of Mankind ; but the Tongue can no Man tame, it 
is an unruly Evil, full of deadly Poiſon. For the 
better Government of the Tongue, I ſhall note 
ſome Vices of Speech which muſt carefully be 
avoided ; firſt of all, Loquacity or Garrulity; this 
the Contrivance of our Mouths ſuggeſts to us; 
our Tongues are fenced and guarded with a dou- 
ble Wall or Mound of Lips and Teeth, that our 
Words might not raſhly and unadviſedly flip out; 
then Nature hath furniſh'd us with two Ears and 
but one Tongue, to intimate that we muſt hear 
twice ſo much as we ſpeak, Why Loguactty is to 
be avoided the wiſe Man gives us a ſufficient 
Reaſon, Prov. x. 19. In the multitude of Words 
there wanteth not Sin. And, Eccleſ. v. 7. In many 
words there are divers vanities. To which we 
may add another, of great Force with moſt Men, 
vig. that it hath been always eſteem'd an Effect 
and Argument of Folly, Eccle/. v. 3. A Fool's 
Voice is known by multitude of Words. And on the 
contrary, to be of few Words is a Sign of Wiſ⸗ 
dom ; and he that is wiſe enough to be ſilent, tho' 
a Fool, may paſs undiſcover'd ; beſides all this, 

a talkative 


— 
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a talkative Perſon muſt needs be impertinent, and 
ſpeak many idle Words, and ſo render himſelf 
burdenſome and odious to Company, and may 
perchance run himſelt upon great Inconveniences, 
by blabbing out his own or others Secrets ; for a 
Word once utter'd, fugit irrevocabile, is irrevo- 
cable, whatever the Conſequence of it be; great 
need therefore have we zo ſet a Watch over our 
Mouths, and to keep the Door of our 

Lips, Pal. cxli. 3. and not ſuffer our , S, * 1 
Tongues meprpiyav mis ee ing er Wit. 
as Jocrates phraſeth it. 


Secondly, Lying, or falſe ſpeaking. There is 
difference between mentiri and mendacium dicere, 
that is, lying, and ſpeaking of an Untruth, or a 
thing that is falſe. Mentiri, is contra mentem ire, 
which, though it be no good Etymology of the 
Word, is a good Notion of the thing; that is, 
to go againſt one's Mind, or ſpeak what one does 
not think, 


"ETzegy av 145 Fav ive Prem, GAA? 5 Bate. 


As Homer expreſſes it, to conceal one thing in 
the Mind, and ſpeak another with the Tongue; 
hence a Man may ſpeak an Untruth and yet not 
lie, when he thinks he ſpeaks the Truth; and 

Cc 3 | on 
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on the contrary, may ſpeak what is materially 
true and yet lie, when he ſpeaks what he thinks 
not to be true. The Tongue was made to be the 
Index of the Mind, Speech the Interpreter of 
Thought, therefore there ought to be a perfect 
Harmony and Agreement between theſe two; ſo 
that lying is a great Abuſe of Speech, and a per- 
verting the very End of it, which was to com- 
municate our Thoughts one to another; it hath 
alſo an ill Principle, for the moſt part, proceed- 
ing either from Baſeneſs of Spirit, or Cowardice, 
as in them that have committed a Fault, and 
deny it for Fear of Puniſhment or Rebuke ; and 
therefore the ancient Perſians, as Xenophon tells 
us in his Kr T&9:z, made it one of the three 
things they diligently taught their Children, 
which were aa Leu, 2, augen, x EAnviwvay 1 
Ride, to Shoot, and to Speak the Truth: Or from 
Covetouſneſs, as in Tradeſmen, who falſly com- 
mend their Commodities, that they may vend 
them for a greater Price; or from Vanity and 
Vain- glory, in them who falſly boaſt of any Qua- 
lity or Action of their own. It is odious both 
to God and Man; to God, Prov. vi. 17, A lying 
Tongue is one of thoſe fix or ſeven things that are 
an Abomination to him; to Men, as Homer wit- 
neſſeth in the Verſe preceding the fore- quoted. 


'E ess 
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E Hess 75 (40k , Cs Aizo TAnn, &c. 


He that tells Lies is as hateful to me as the 
Gates of Hell or Death. — The Practice of 
lying is a diabolical Exerciſe, and they that uſe 
it are the Devil's Children; as our Saviour tells 
us, John viii. 44. Le are of your Father the Devil, 
&c. for he is a Liar, and the Father of it, And, 
laſtly, it is a Sin that excludes out of Heaven, 
and depreſſes the Soul into Hell. All Liars ſhall 
have their Part in the Lake which burns with Fire 
and Brimſtone, which is the ſecond Death, 


Thirdly, Another Vice, or Abuſe of Speech, 
or vicious Action, to which the Tongue is in- 
ſtrumental, is Slandering ; that is, railing a falſe 
Report of any Man, tending to his Defamation ; 
this might have been comprehended under the 
former Head, being but a kind of lying, pro- 
ceeding from Enmity or Ill-will; it is a very 
great Injury to our Neighbour, Mens Reputation 
being as dear to them as Life itſelf ; ſo that it is 
grown to be a Proverb among the Vulgar, Take 
away my good Name and take away my Life. And 
that which enhanſes this Injury is, that it is irre- 
parable ; we cannot, by any contrary Declaration, 
ſo clear the Innocency of our Neighbour, as 
wholly to extirpate the pre-conceiv'd Opinion 
out of the Minds of thoſe to whom our Confeſ- 
fion comes; and many will remain whom the 

Ce 4 Calumny 
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Calumny hath reach'd, to whom the Vindication 

robably will not extend, the Pravity of Man's 
r. being more apt to ſpread and divulge an 
ill Report than to ſtop and ſilence it. I might 
inſtance in flattering of others and boaſting of 
ourſelves, for two Abuſes of Speech, but they may 
both be referr d to lying, the one to pleaſe others, 
and puff them up with Self- conceit, and a falſe 
Opinion, that they have ſome excellent Quality 
or Endowment, which they want, or have not 
in ſuch a degree, or that they are better thought 
of by others than indeed they are, and more ho- 
nour'd; the other, to gain more Honour than is 
due to ourſelves. Neither yet is boaſting only 
of what we have not, but alſo of what we have, 
condemn'd and difallow'd by God and Men, as 
being contrary to that Humility and Modeſty 
that ought to be in us, Prov. xxvii. 2. Let ano- 
ther Man praiſe thee, and not thine own Mouth; 
a Stranger, and not thine own Lips. And Mora- 
liſts proceed ſo far as to cenſure all unneceſ- 
ſary mz24aurAgNie, that is, talking of a Man's 
ſelf. 


Fourthly, Obſcene and impure Words are ano- 
ther vicious Effect of the Tongue; thoſe are 
principally the oz7ezi , rotten Speeches the 
Apoſtle ſpeaks of, Eph. v. 29. ſuch as chaſte Ears 
abhor, which tend only to the depraving and 
corrupting the Hearers, and are to be ſtudiouſly 

and 
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and carefully avoided by all that pretend to 
Chriſtianity, Eph. v. 3. But Fornication, and 
all Uncleanneſs, let it not be once named among 


you . 


Fifthly, Curſing, and railing or reviling Words, 
are alſo a great Abuſe of Speech, and outrageous 
Effects and Expreſſions of Malice and Wicked- 


neſs. P/al. x. 7. The P/almi/t makes it part of 
the Character of a wicked Man, that his Mouth is 


full of Curfing ; which Paſſage we have quoted 


by the Apoſtle, Rom. in. 14. 9 Mouth ts full 
of Curſi ing and Bitterneſs, 


S:xthly, Swearing, and irreverently uſing the 
Name of God in common Diſcourſe and Con- 
verſe, is another Abuſe of the Tongue; to which 
1 might add, vehement Aſſeverations upon ſlight 
and trivial Occaſions. I do not deny, but in a 
Matter of weight and moment, which will bear 
out ſuch Atteſtation, and where Belief will not 
be obtain'd without them, and yet it may much 
import the Hearer or Speaker that his Words be 
believ'd, or where the Hearer would not other- 
wiſe think the Matter ſo momentous or impor- 
tant as indeed it is, Proteſtations and Aſſevera- 
tions, yea, Oaths, may lawfully be uſed ; but to 
call God to witneſs to an Untruth, or a Lic per- 
haps, or to appeal to him on every trivial Occa- 
ſion in common Diſcourſe, cuſtomarily, without 

any 
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any Conſideration of what we ſay, is one of the 
higheſt Indignities and Affronts that can be offer'd 
him, being a Sin to which there is no Tempta- 
tion; for it is ſo far from gaining Belief (which 
is the only thing that can with any ſhew of Rea. 
ſon be pleaded for it) that it rather creates Diffi- 
dence and Diſtruſt ; for as multa fidem promiſſa 
levant, ſo multa juramenta too; it being become 
a Proverb, He that will ſwear will lye ; and good 
reaſon there is for it, for he that ſcruples not 
the Breach of one of God's Commands, is not 
likely to make Conſcience of the Violation of 
another. 


Laſtly, (for IJ will name no more) ſcurrilous 
Words, ſcoffing and jeering, flouting and taunt- 
ing, are to be cenſured as vicious Abuſes of 
Speech, 


This Scoffing and Deriſion proceeds from Con- 
tempt, and that of all Injuries Men do moſt im- 
patiently bear, nothing offends more or wounds 
deeper; and therefore what greater Violation of 
that general Rule of Chriſtian Practice, 70 dh to 
others as we would they ſhould do unto us? This Inju- 
ry of being derided the Pſalmiſt himſelf complains 
of, P/al. Ixix. 11, 12. {became a Proverb to them. 
They that fit in the Gate ſpeak againſt me, and I 
was the Song of the Drunkards. And Pal. xxxv. 
15. according to the Church Tranſlation, The 
very Abjetts came together againſt me unawares, 
making Mows at me, and ceaſed not, And the 

Prophet 


Part II. in the CREATION. 395 


Prophet Feremy, Jer. xx. 7. I am in derifion 
daily, every one mocketh me. And tho there may 
be ſome Wit ſhewn in ſcoffing and jeſting upon 
others, yet is it a practice inconſiſtent with true 
Wiſdom. The Scorner and the Wiſe Man are 
frequently oppos'd in Scripture, Prov. ix. 8, and 
Chap. xn. 1, &c. It is a proverbial Saying, The 
greateſt Clerks are not always the wiſeſt Men. I 
think the Saying might as often be verify'd of the 
oreatelt Vita. Scorning, in that Gradation in 
the firſt P/alm, is ſet down as the higheſt Step of 
Wickedneſs. And Solomon tells us, that Fudg- 
ments are prepared for the Scorners. 


You will fay to me, how then muſt our 
Tongues be employ'd? I anſwer, 1. In Praiſes 
and Thankſgivings unto God, P/al. xxxv. 28. And 
my Tongue ſhall ſpeak of thy Righteouſneſs and of 
thy Praiſe all the Day long. Parallel whereto is 
ver. 24. of Pſal. Ixxi. Indeed the Book of P/alms 
is in a great meaſure but an Exerciſe of or Ex- 
hortation to this Duty. 2. We muſt exerciſe 
our Tongues in talking of all his wondrous 
Works. P/al. cxlv. 5, 6. 1will ſprak of the glo- 
rious Honour of thy Majeſty, and of thy wondrous 
Works. z. In Prayer to God. 4. In Confeſſion 
of him and his Religion, and publickly owning 
it before Men, whatever the Hazard be. 5. In 
teaching, inſtructing, and counſelling of others. 
6. In exhorting them. 7. In comforting them 
that need it. 8. In reproving them, All which 


Parti- 
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Particulars I might enlarge upon, but becauſe 
they come in here only as they refer to the 
Tongue, it may ſuffice to have mention'd them 
ſummarily, 


Thirdly, Let us hence learn duly to prize and 
value our Souls. Is the Body ſuch a rare Piece, 
what then is the Soul? The Body is but the Huſk 
or Shell, the Soul is the Kernel ; the Body is but 
the Caſk, the Soul the precious Liquor contain'd 
in it; the Body is but the Cabinet, the Soul the 
Jewel; the Body is but the Ship or Veſſel, the 
Soul the Pilot; the Body is but the Tabernacle, 
and a poor Clay Tabernacle or Cottage too, the 
Soul the Inhabitant ; the Body is but the Ma- 
chine or Engine, the Soul that e m, that 
actuates and quickens it; the Body is but the 
dark Lantern, the Soul or Spirit is the Candle of 
the Lord that burns in it. And ſeeing there is 
ſuch difference between the Soul and the Body in 
reſpect of Excellency, ſurely our better Part chal- 
lenges out greateſt Care and Diligence to make 
Proviſion for it. Bodily Proviſion is but half 
Proviſion, it is but for one Part of a Man, and 
that the meaner and more ignoble too, if we con- 
ſider only the Time of this Life; but if we con- 
ſider a future Eſtate of endleſs Duration after this 
Life, then bodily Proviſion, will appear to be, I 
do not ſay, quarter Proviſton, but no Proviſion at 
all in compariſon, there being no Proportion be- 

tween 
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tween ſo ſhort a Period of Time and the infinite 
Ages of Eternity. Let us not then be fo fooliſh as 
to employ all our Thoughts and beſtow all our 
Time and Pains about cheriſhing, accommoda- 
ting and gratifying our Bodies, in making Provi- 
fron for the Fleſh to fulfil the Luſts thereof, as the 
Apoſtle phraſeth it, and ſuffer our Souls to lie by 
neglected in a miſerable, and poor, and blind, 
and naked Condition, Some Philoſophers will 
not allow the Body to be an eſſential Part of 


Man, but only the Veſſel or Vehicle of the Soul ; 


Anima cujuſque eſt quiſque ; the Soul is the Man. 
Tho' I would not be ſo unequal to it, yet I muſt 


needs acknowledge it to be but an inferior Part; 
it is therefore ſo to be treated, ſo dieted and pro- 
vided, as to render it moſt calm and compliant 
with the Soul, moſt tractable and obſequious to 
the Dictates of Reaſon; not ſo pamper'd and in- 
dulg'd, as to encourage it to caſt its Rider, and 
to take the Reins into its own Hand, and uſur 
Dominion over the better Part, the 2 1J« worn, 
to fink and depreſs it into a ſordid Compliance 
with its own Luſts, Argue affigere hum: divine 
particulam aure. 


This is our Duty ; but alas! what is our Pra- 
ctice? Our great Partiality towards our Bodies, 
and Neglect of our Souls, ſhews clearly which 
Part we prefer; we are careful enough of wound- 
ing or maiming our Bodies, but we make bold 
to laſh and wound our Souls daily ; for every Sin 


we 


398 The WIS DOM F GOD Part II. 


we commit, being contrary to its Nature, is a 
real Stripe, yea, a mortal Wound to the Soul; 
and we ſhall find it to be fo, if our Conſciences 
be once awaken'd to feel the Sting and Smart of 
it. We are induſtrious enough to preſerve our 
Bodies from Slavery and Thraldom, but we make 
nothing of ſuffering our Souls to be Slaves and 
Drudges to our Luſts, and to live in the vileſt 
Bondage to the moſt degenerate of Creatures, the 
Devil. We are thrifty and provident enough, 
not to part with any thing that may be ſervice- 
able to our Bodies under a good Conſideration, 
and we ſo eſteem them as that we will part with 
all we have for the Life of them ; but we make 
little Account of what is moſt beneficial to our 
Souls, the Means of Grace and Salvation, the 
Word of God, and Duties of his Worſhip and 
Service; nay, we can be content to ſell our Souls 
themſelves for a Trifle, for a thing of nothing, 
yea, for what is worſe than nothing, the ſatisfy- 
ing of an inordinate and unreaſonable Appetite 
or Paſſion. We highly eſteem and ſtand much 
upon our Nobility, our Birth and Breeding, tho' 
we derive nothing from our Anceſtors but our 
Bodies and corporeal Qualities; and it is uſeful 
fo far to value and improve this Advantage, as to 
provoke us to imitate the good Examples of our 
Progenitors, not to degenerate from them, nor 
to do any thing unworthy of our Breeding ; and 
yet the divine Original of our Souls, which are 
Beams from the Father of Light, and the imme- 

diate 
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diate Off- ſpring of God himſelf, 28 8 & . 
do, bath little Influence upon us to engage us 
to walk worthily of our Extraction, and to do 


nothing that is baſe or ignoble, and unſuitable to 
the Dignity of our Birth. 


You will ſay, how ſhall we manifeſt our Care 
of our Souls? What ſhall we do for them? I an- 
ſwer, the ſame we do for our Bodies. 


Firſt, We feed our Bodies, our Souls are alſo 
to be fed; the Food of the Soul is Knowledge, 
eſpecially Knowledge in the Things of God, and 
the Things that concern its eternal Peace and 
Happineſs; the Doctrine of Chriſtianity, the 
Word of God read and preach'd, 1 Pet. ii. 2. A; 
new born Babes deſire the fincere Milk of the Word, 
that ye may grow thereby. Heb. v. 12. The Apo- 
ſtle ſpeaks both, of Milk and of ſtrong Meat. 
Milk he there calls the Principles of the Doctrine 
of Chriſt. And again, 1 Cor. ii. 3. 1 have fed you 
with Milk, and not with Meat; for hitherto ye 
were not able to bear it. So we ſee in the Apoſtle's 
Phraſe, feeding of the Flock, is teaching and in- 
ſtrung of them. Knowledge is the Foundation 
of Practice; it is impoſſible to do God's Will be- 
fore we know it ; the Word muſt be receiv'd in- 
to an honeſt and good Heart, and underſtood, be- 
fore any Fruit can be brought forth. 


Secondly, 


: 3 


400 The Wisbomof GOD Part II. 


Secondly, We heal and cure our Bodies, when 
they are inwardly ſick, or outwardly harm'd, 
Sin is the Sickneſs of the Soul. Matth. ix. 12, 
They that be whole need not a Phyſician, but they 
that be jick, faith our Saviour, by way of Simili- 
tude ; which he explains in the next Verſe, I am 
not come to call the Righteous, but Sinners to Re- 
pentance. For the Cure of this Diſeaſe, an hum- 
ble, ſerious, hearty Repentance, is the only Phy- 
ſick; not to expiate the Guilt of it, but to qua- 
lify us to partake of the Benefit of that Atone- 
ment which our Saviour Chriſt hath made by the 
Sacrifice of himſelf, and reſtore us to the Favour 
of God, which we had forfeited, it being, as 


much as in us lies, an undoing again what we 
have done. 


Thirdly, We cloath and adorn our Bodies; in- 
deed too much Time and too many Thoughts 
we beſtow upon that; our Souls alſo are to be 
cloath'd with holy and virtuous Habits, and 
adorn'd with good Works. 1 Pet. v. 5. Be ye 
clath'd with Humikty, And in the fame Epi- 
Me, Chap. ii. 2. he exhorts Women to adorn 
themſelves, not with that outward adorning of 
plaiting the Hair, and wearing Gold, &c. but 
with the Ornament of a meek and quiet Spirit, 
which is in the Sight of God of great Price: 


And 
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And in Rev. xix. 8, The Righteouſneſs of the Saints 
is call'd fine Linen, And the Saints are ſaid to 
be cloath'd in white Raiment. Matth. xxiii. 11, 
Works of Righteouſneſs and a Converſation be- 
coming the Goſpel is call'd a Wedding Garment. 
Colefſ. iii. 10. Put on the new Man. And again, 
Put on therefore, as the Ele of God, Bowels of 
Mercy, Meekneſs, &c. On the contraty, vicious 
Habits and finful Actions are compar'd to filthy 
Garments. So, Zech. iii. 3. Foſhua the High- 
Prieſt is ſaid to be chath'd with filthy Garments ; 
which in the next Verſe are interpreted his Ini- 
quities, either perſonal, or of the People whom 
he repreſented: I have cauſed thy Iniquity to paſs 
from thee, and will clath thee with Change of 
Rai ment. 


Fourthly, We arm and defend our Bodies, and 
our Souls have as much need of Armour as they; 
for the Life of a Chriſtian is a continual Warfare; 
and we have potent and vigilant Enemies to en- 
counter withal, the Devil, the World, and this 
corrupt Fleſh we carry about us; we had need 
therefore to take to us the Chriſtian Panoply, to 
put on the whole Armour of God, that we may with- 
tand in the evil day, and having done all, may ſtand ; 
having our Loins girt with Truth, and having on 
the Breaſt- plate of Righteouſneſs, and our Feet ſbod 
with the Preparation of the Goſpel of Peace, Above 
all, taking the Shield of Faith ; and for an Helmet, 
the Hope of Salvation, and the Sword of the Spirit, 
whzch is the Word of God, Eph, vi. 13, 14. | 

D d He 
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He that with this Chriſtian Armour manfully 
fights againſt and repels the Temptations and A(- 
faults of his ſpiritual Enemies; he that keeps his 
Garments pure, and his Conſcience void of Of- 
fence towards God and towards Man, ſhall enjoy 
perfect Peace here, and Aſſurance for ever. Ja- 
citus faith of the Fiuni, a northern People, that 
they were ſecuri adverſus homines, ſecuri adverſus 
Deos. They need not fear what God or Man 
could do to them, becauſe they were in as bad a 
Condition as could conſiſt with living in the 
World; they could not be baniſh'd into a worfe 
Country, nor put into worſe Circumſtances than 
they were in already. I might ſay of the Man 
that keeps a good Conſcience, that he is ſecure ” 
againſt God and Man; not in that Senſe the Fin- 
ni were, but ſecure of any Evil befalling him 
from either. God can do him no Harm, not for 
want of Power, but for want of Will, which is 
regulated by his Truth and Juſtice. He is alſo 
ſecure in reſpect of Men, becauſe he is under the 
Protection of the Almighty ; and if any there be 
that would do him Harm, they ſhall either be re- 
ſtrain'd by the Divine Providence ; or if they be 
permitted to injure him, it ſhall tend only to the 
Exerciſe and Improvement of his Faith and Pa- 
tience, and enhanſing his future Reward at that 
great Day, when the Almighty ſhall diſpenſe 
Aureolæ to thoſe Champions who have ſignaliz'd 
their Valour and Fidelity by heroick Actions, or 
patient Sufferings of unworthy things for his ſake. 
3. A good Conſcience not only ſecures a Man 


from 
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from God and Men, but from himſelf too; there 
| 1s no Peace to the Wicked, ſaith my God, no inward 
| Peace ; ſuch a Man. is at odds with himſelf; for 
the Commandments of God being agreeable to 
the Nature of Man, and perfectly conformable 
to the Dictates of right Reaſon, Man's Judgment 
gives Sentence with the divine Law, and con- 
demns him when he violates any of them; and 
ſo the Sinner becomes an Heautonti moru menos, a 
Tormentor of himſelf. Prima eft hec ultio, quod 


fe Fudice nemo nocens abſolvitur. No guilty Per- 
fon is abſolv'd at his own Tribunal, himſelf be- 
ing Judge. 

Neither let any profligate Perſon, who hath 
bidden Defiance to his Conſcience, and is at 
War with himſelf, think to take Sanctuary in 
Atheiſm, and becauſe it imports him highly there 
ſhould be no God, ſtoutly deny that there is any. 
For firſt, ſuppoſing that the Exiſtence of a Deity 
were not detnonſt;ably or iniallibly prov'd (as it 
inolt certainly is) yet he cannot be ſure of the 
contrary, that there is none. For no Man can be 
ſure of a pure Negative, namely, that ſuch a thing 
is not, unleſs be will either pretend to have a certain 
Knowledge of all things that are or may be, than 
which nothing can be more monſirouſly and ridicu- 
loufly arrogant ; or elſe, unleſs he be ſure that the 
being of what he denies doth imply a Contradiction, 
for which there is not the leaſt Colour in this Caſe z 
the true Notion of God conſiſting in this, that he is 
a | eing of all poſſible Perfection, that I may bor- 
row my Lord Biſhop of Chefter's Words, in his 
Diſcourſe of natural Religion, Page 94. 

D d 2 Now 
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Now if he be not ſure there is no Deity, he 
cannot be without ſome Suſpicion and Fear that 
there may be one, 


Secondly, If there ſhould be a Deity, ſo holy, and 
guſt, and powerful, as is ſuppos d, what Vengeance 
and Indignation may ſuch vile Miſcreants and Re- 
bels expect, who have made it their Buſineſs to baniſh 
him out of the World, who is the great Creator and 
Governor of it ; to undermine his Being, and eradi- 
cate all Notions of him out of thetr own and other 
Mens Minds; to provoke his Creatures and Vaſſals 
to a Contempt of him, a flighting of his Fear and 
Worſhip, as being ſuch imaginary Chimera's as are 
fit only to keep Fools in aue? Certainly as this is the 
higheſt Provocation that any Man can be guilty of, 


fo ſhall it be puniſh'd with the foreſt Vengeance. 


Now a flender Suſpicion of the Exiſtence 
of a Being, the Denial whereof is of ſo fad 
Conſequence, muſt needs diſturb the Atheiſt's 
Thoughts, and fill him with Fears, and qualify 
and allay all his Pleaſures and Enjoyments, and 
render him miſerable even in this Lite, 


But on the other ſide, he that believes and owns a 
God, if there ſhould be none, is in no danger of any 
bad Conſequent ; for all the Inconventence of this 
Belief will be, that he may be hereby occaſion d to 
tye himſelf up to ſome needleſs Reſtraints during this 


there 
1 
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there is, as to the preſent, much Peace, Quiet, and 
Safety and as to the tuture, his Error ſhall die 
with.him, there being none to call him to an Account 


for his Miſtake. Thus far the Biſhop. 


To which I ſhall add, that he not only ſuffers 
no Damage, but reaps a conſiderable Benefit from 
this Miſtake ; for during this Life he enjoys a 

leaſant Dream or Fancy of a future bleſſed State, 
with the Thoughts and ExpeCtations whereof he 
ſolaces himſelf, and agreeably entertains his Time, 
and is in no Danger of being ever awaken'd out 
of it and convinc'd of his Error and Folly, Death 
making a full End of him. 
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Principles of divine Revelation confirm'd from the foregoing Con- 
jectures. VIII. Such Inferences ſhewn to be the common Voice 
of Nature and Reaſon, from the Teſtimonies of the moſt conſide- 
rable Perſons of all Ages. IX. A Recapitulation of the whole, 
with a large and ſerious Addreſs to all, eſpecially the Scepticks and 
Unbelievers of our Age; together with a Preface, of the Temper 
of Mind neceſſary for the Diſcovery of divine Truth, and of the 
degree of Evidence that ought to be expected in divine Matters. 
By William Mbiſton, M. A. ſometime Profeſſor of the Mathema- 
ticks in the Univerſity of Cambridge. 8s. 1725. 

23. Religion of Nature delineated. 47. 

24 An Introduction to natural Philoſophy, or philoſophical 
Lectures read in the Univerſity of Oxford, A. D. 1700. To 
which are added, the Demonſtrations of Monſieur Haygens's The- 
orems, concerning the centrifugal Force and circular Motion. By 
Jobn Keill, M. D. Savilian Profeſſor of Aſtronomy, F. R. S. 
The Second Edition. 820. 1726. 

25. Dr. Robert Heo:k's poſthumous Works, in which the preſent 
Deficiency of natural Philoſophy is diſcours'd of, with the Methods 
of rendring it more certain and beneficial, &c. Publiſh'd by Ri- 
ebard Waller Eſq;. Folio. 

26. Johannis Seldeni Juriſconſulti Opera omnia, tam edita quam 
inedita, in tribus Voluminibus, collegit ac recenſuit, Vitam Au- 
ctoris, Præfationes & Indices adjecit David Wilkins, S. T. P. 
Archidiaconus Suffolcienſis, Canonicus Cantuarienſis, Reverendiſ- 
ſimo in Chriſto Patri ac Domino Gulielmo, Divina Providentia 
Archie piſcopo Cantuarienſi, &c. a Sacris Domeſticis. In 6 Tom. 
Fol. Lond. 1726. | 

27. The philoſophical Tranſactions (from the Year 1720 to the 
Year 1732) abridg'd, and diſpos'd under general Heads, by Mr, 
Reid and John Gray, A. M. F. R. S. In two Volumes; being 
a Continuation of the Abridgment done by Mr. Lowthorp, Jones, 
and Matis. 
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